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Data Sets for Calculation of 95th UCL of the Mean Concentration 

IA0l IA03 IA04 IA07 

Sample ID Arsenic Qual Units Sample ID Arsenic Qual Units Sample ID BaP Qual Units Sample ID BaP Qual Units 

IA0l/B-01/3-5 
230 mg/kg 

IA03/B-01/02 
18.5 D2 mg/kg 

IA04/B-01/2-4 
7,800 ug/kg 

STRAT-05/2-4 
9300 u ug/kg 

10/09/2012 10/08/2012 10/09/2012 10/10/2012 

IA0l/B-02/0-2 
8.8 mg/kg 

IA03/B-0l/12-14 
8.4 mg/kg 

IA04/B-01/14-16 
9.6 ug/kg 

IA07 /B-01/1-3 
9,700 ug/kg 

10/08/2012 10/08/2012 10/09/2012 10/10/2012 

IA0l/B-03/0-2 
15 mg/kg 

IA03/B-02/0-2 
72 mg/kg 

IA04/B-02/6-8 

10/08/2012 10/08/2012 10/09/2012 
7.4 u ug/kg 

IA07/B-01/16-18 

10/10/2012 
405 U2 ug/kg 

IA01/B-04/0-2 
19 mg/kg 

IA03/B-02/10-12 
20 mg/kg 

IA04/B-02/12-14 
7.7 u ug/kg 

IA07 /B-02/6-B 
15 ug/kg 

10/08/2012 10/08/2012 10/09/2012 10/10/2012 

IA0l/8-05/4-6 
22 mg/kg 

IA03/B-03/2-4 
17 mg/kg 

IA04/B-03/3-5 
18 ug/kg 

IA07-B03/2-4 
350 J ug/kg 

10/09/2012 10/08/2012 10/10/2012 1/30/2013 

IA01/B-05/14-16 
61 mg/kg 

IA03/B-03/10-12 
11 mg/kg 

IA04/B-04/3-5 

10/09/2012 10/08/2012 10/10/2012 
8 u ug/kg 

IA07-B03/16-18 

1/30/2013 
8 u ug/kg 

IA01/B-06/6-8 
16 mg/kg 

IA03/B-04/0-2 
26 mg/kg 

IA04/B-05/6-8 

10/09/2012 10/08/2012 10/09/2012 
7.5 u ug/kg 

IAO?-B04/24-25 

01/31/2013 
7.3 U2 ug/kg 

IA01/B-07 /6-8 
22 mg/kg 

IA03/B-04/6-8 
29 mg/kg 

IA04/B-06/2-4 
7.9 u ug/kg 

IA07-B04/38-39 
7.5 u ug/kg 

10/09/2012 10/08/2012 10/10/2012 01/31/2013 

IA0l-B08/(2-4) 
48 mg/kg 

IA03/B-05/0-2 
17 mg/kg 

IA04-B07/2_0-3_0 
190 ug/kg 

IA07-B05/22-23 
7.5 u ug/kg 

1/30/2013 10/08/2012 02/01/2013 01/31/2013 

IA0l-B09/(2-4) 
33 mg/kg 

IA03/B-05/10-12 
9.7 mg/kg 

IA04-B08/2 _ 0-3 _0 
150 ug/kg 

IA07-B05/32-33 
20 ug/kg 

1/30/2013 10/08/2012 02/01/2013 01/31/2013 

IA03/B-06/8-10 
93 mg/kg 

IA04-B09/1_5-2_0 
400 ug/kg 

IA07-B06/2-4 
520 u ug/kg 

10/08/2012 02/01/2013 01/30/2013 
IA07-B06/8-10 

410 
01/30/2013 

u ug/kg 

U = Nondetect 
i'A07-B06/12-13 
01/30/2013 

87 u ug/kg 

U2 = Nondetect in both initial and duplicate sample. Values averaged 
I IA07-B06/19-20 
01/30/2013 

390 u ug/kg 

D2 = Detected in both initial and duplicate sample. Values averaged 
I IA07-B07 /2-4 

01/30/2013 
8100 u ug/kg 

J = Estimated concentration due to postive dection below reporting limit or data quality issue. 
I IA07-B07 /10-12 

01/31/2013 
170 ug/kg 

IA07-B08/2-4 
230 ug/kg 

1/30/2013 

() IA07-B08/10-12 
7.8 u ug/kg 

0 1/30/2013 
"I'! 
0 IA08-MW10/22-23 
~ 1600 ug/kg 
~ 01/31/2013 

"' .i:,. 

"' 



ARSENIC (IA-01) 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File 

Full Precision 
Confidence Coefficient 

WorkSheet.wst 

ON 

Number of Bootstrap Operations 

Arsenic 

General Statistics 

Number of Valid Observations 

Raw Statistics 

Minimum 

Maximum 
Mean 
Geometric Mean 

Median 

SD 

Std. Error of Mean 

Coefficient of Variation 

Skewness 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 

Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-! UCL 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL (Chen-1995) 

95% Modified-! UCL (Johnson-1978) 

95% 

2000 

10 Number of Distinct Observations 

Log-transformed Statistics 

8.8 Minimum of Log Data 

230 Maximum of Log Data 

47.48 Mean of log Data 

29.07439 SD of log Data 

22 

66.12945 

20.91197 

1.392785 

2.833723 

Lognorma! Distribution Test 

0.576642 Shapiro Wilk Test Statistic 

0.842 Shapiro Wilk Critical Value 

9 

2.1747517 

5.4380793 

3.3698576 

0.9221645 

0.9087677 

0.842 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

85.814 95% H-UCL 

95% Chebyshev (MVUE) UCL 

101.9003 97.5% Chebyshev (MVUE) UCL 

88.93721 99% Chebyshev (MVUE) UCL 

110.00737 

98.013262 

122.20473 

169.72419 

CDF011949 



ARSENIC (IA-01) 

General UCL Statistics for Data Sets with Non-Detects 

Data Distribution Gamma Distribution Test 

k star (bias corrected) 

Theta Star 

0.877055 Data Follow Appr. Gamma Distribution at 5% Significance Level 

54,13571 

MLE of Mean 

MLE of Standard Deviation 

nu star 

Approximate Chi Square Value (,05) 

Adjusted Level of Significance 

Adjusted Chi Square Value 

Anderson-Darling Test Statistic 

Anderson-Darling 5% Critical Value 

Ko!mogorov-Smirnov Test Statistic 

Kolmogorov-Smirnov 5% Critical Value 

47.48 
50,69875 

17.5411 

9.060065 Nonparametric Statistics 

0.0267 95% CLT UCL 

8.022028 95% Jackknife UCL 

95% Standard Bootstrap UCL 

0.86539 95% Bootstrap-t UCL 

0.745419 95% Hall's Bootstrap UCL 

0,257653 

0,272921 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

97.5% Chebyshev(Mean, Sd) UCL 

99% Chebyshev(Mean, Sd) UCL Assuming Gamma Distribution 

95% Approximate Gamma UCL (Use when n >• 40) 

95% Adjusted Gamma UCL (Use when n < 40) 

Potential UCL to Use 

91.92556 

103,8206 

Use 95% Approximate Gamma UCL 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistidan. 

81.877126 
85,813999 

79.347379 

195.52017 
205,24351 

84,7 

108,08 

138,63315 

178,0752 

255.55145 

91.925556 
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ARSENIC (IA-03) 

General UCL Statistics for Full Data Sets 

User Selected Options 
From File WorkSheet_a.wst 

Full Precision ON 

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

Arsenic 

General Statistics 

Number of Valid Observations 

Raw Statistics 
Minimum 

Maximum 
Mean 

Geometric Mean 

Median 

SD 

Std. Error of Mean 

Coefficient of Variation 

Skewness 

Relevant UCL Statistics 

Normal Distribution Test 

Shapiro Wilk Test Statistic 

Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Level 

Assuming Normal Distribution 

95% Student's-! UCL 

95% UCLs (Adjusted for Skewness) 

95% Adjusted-CLT UCL (Chen-1995) 

95% Modified-t UCL (Johnson-1978) 

11 Number of Distinct Observations 

Log-transformed Statistics 
8.4 Minimum of Log Data 

93 Maximum of Log Data 

29.23636 Mean of log Data 

21.62596 SD of log Data 

18.S 

27.48361 

8.286619 

0.940049 

1.820185 

Lognormal Distribution Test 

0.717138 Shapiro Wilk Test Statistic 

0.85 Shapiro Wilk Critical Value 

10 

2.128232 

4.5326 

3.073895 

0.763866 

0.908414 

0.85 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

44.25554 95% H-UCL 

95% Chebyshev (MVUE) UCL 

47.72598 97.5% Chebyshev (MVUE) UCL 

45.0135 99% Chebyshev (MVUE) UCL 

53.86798 

57.36682 

70.05774 

94.98659 

CDF011951 



ARSENIC (IA-03) 

General UCL Statistics for Full Data Sets 

Data Distribution Gamma Distribution Test 
k star (bias corrected) 

Theta Star 
1.374836 Data Follow Appr. Gamma Distribution at 5% Significance Level 

21.26535 

MLE of Mean 

MLE of Standard Deviation 

nu star 
Approximate Chi Square Value (.05) 

Adjusted Level of Significance 

Adjusted Chi Square Value 

Anderson-Darling Test Statistic 
Anderson-Darling 5% Critical Value 

Kolmogorov-Smirnov Test Statistic 

Kolmogorov-Smirnov 5% Critical Value 

29.23636 

24.93434 

30.24639 

18.6866 Nonparametric Statistics 
0.02783 95% CL T UCL 

17.21914 95% Jackknife UCL 

95% Standard Bootstrap UCL 

0.756583 95% Bootstrap-t UCL 

0.74018 95% Hall's Bootstrap UCL 

0.224606 95% Percentile Bootstrap UCL 

0.258973 95% BCA Bootstrap UCL 

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 

97.5% Chebyshev(Mean, Sd) UCL 

Assuming Gamma Distribution 

95% Approximate Gamma UCL (Use when n >= 40) 

95% Adjusted Gamma UCL (Use when n < 40) 

Potential UCL to Use 

99% Chebyshev(Mean, Sd) UCL 

47.32238 

51.35532 

Use 95% Approximate Gamma UCL 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh1 Singh1 and laci (2002) 

and Singh and Singh (2003). For additional insight, the user may want to consult a statistician. 

42.86664 

44.25554 

42.19985 

75.91753 

127.1768 

42.64546 

47.72727 

65.3569 

80.98628 

111.6872 

47.32238 

CDF011952 



Benzo(a)Pyrene (IA-04) 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File WorkSheet_b.wst 

Full Precision ON 

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

BaP 

Genera! Statistics 

Number of Valid Data 

Number of Distinct Detected Data 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 
SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

11 Number of Detected Data 

6 Number of Non-Detect Data 

Percent Non-Detects 

Log-transformed Statistics 

9.6 Minimum Detected 

7800 Maximum Detected 

1427.933 Mean of Detected 

3124.902 SD of Detected 

7.4 Minimum Non-Detect 

8 Maximum Non-Detect 

Note: Data have multiple Dls - Use of KM Method is recommended Number treated as Non-Detect 

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 

Observations< Largest ND are treated as NDs Single DL Non-Detect Percentage 

Warning: There are only 6 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough to draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

UCL Statistics 

Lognormal Distribution Test with Detected Values Only 

6 

5 
45.45% 

2.261763 

8.961879 

5.060S23 

2.394457 

2.00148 

2.079442 

5 

6 

45.45% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 0.537051 Shapiro Wilk Test Statistic 0.943131 

5% Shapiro Wilk Critical Value 0.788 5% Shapiro Wilk Critical Value 0.788 

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level 

CDF011953 



Benzo(a)Pyrene (IA-04) 

General UCL Statistics for Data Sets with Non-Detects 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

9S% DL/2 (t) UCL 

Maximum Likelihood Estimate(MLE) Method 

MLE yields a negative mean 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 

Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

K-S Test Statistic 

5% K-S Critical Value 

Data appear Gamma Distributed at 5% Significance Level 

Assuming Gamma Distribution 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 

Mean 

Median 

SD 

k star 

Theta star 

Nu star 

AppChi2 

95% Gamma Approximate UCL (Use when n >= 40) 

95% Adjusted Gamma UCL (Use when n < 40) 

Note: DL/2 is not a recommended method. 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

780.6227 Mean 

2331.437 SD 

2054.701 95% H-Stat (DL/2) UCL 

N/A Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

95% H-UCL 

3.372846 

2.574266 

157300.8 

2.003327 

3.899233 

778.9587 

2332.048 

2053.371 

2173.523 

2876.069 

2.12E+09 

Data Distribution Test with Detected Values Only 

0.26666 Data appear Gamma Distributed at 5% Significance Level 

5354.894 

3.199914 

0.602087 Nonparametric Statistics 

0. 764969 Kaplan-Meier (KM) Method 

0.764969 Mean 

0.356327 SD 

SE of Mean 

95% KM (t) UCL 

95% KM (z) UCL 

95% KM (jackknife) UCL 

l.00E-06 95% KM (bootstrap t) UCL 

7800 95% KM (BCA) UCL 

778.8727 95% KM (Percentile Bootstrap) UCL 

9.6 95% KM (Chebyshev) UCL 

2332.08 97.5% KM (Chebyshev) UCL 

0.120067 99% KM (Chebyshev) UCL 

6486.986 

2.641473 Potential UCLs to Use 

0.27464 95% KM (BCA) UCL 

7491.151 

10675.18 

783.2364 

2222.027 

733.9112 

2113.422 

1990.413 

2053.754 

23823.32 

2226.727 

2183.273 

3982.281 

5366.511 

8085.561 

2226.727 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 

CDF011954 



Benzo(a)pyrene (IA-07) 

General UCL Statistics for Data Sets with Non-Detects 

User Selected Options 

From File WorkSheet_c.wst 

Full Precision ON 

Confidence Coefficient 95% 

Number of Bootstrap Operations 2000 

BaP 

General Statistics 
Number a/Valid Data 

Number of Distinct Detected Data 

Raw Statistics 

Minimum Detected 

Maximum Detected 

Mean of Detected 

SD of Detected 

Minimum Non-Detect 

Maximum Non-Detect 

20 Number of Detected Data 

7 Number of Non-Detect Data 

Percent Non-Detects 

log-transformed Statistics 
15 Minimum Detected 

9700 Maximum Detected 

1726.429 Mean of Detected 

3558.816 SD of Detected 

7.3 Minimum Non-Detect 

9300 Maximum Non-Detect 

Note: D'ata have multiple Dls - Use of KM Method is recommended Number treated as Non-Detect 

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 

Observations< Largest ND are treated as NDs Single DL Non-Detect Percentage 

Warning: There are only 7 Detected Values in this data 

Note: It should be noted that even though bootstrap may be performed on this data set 

the resulting calculations may not be reliable enough to draw conclusions 

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results. 

UCL Statistics 

7 

13 

65.00% 

2.7080502 

9.1798812 

5.5276048 

2.2873968 

1.9878743 

9.1377697 

19 

1 
95.00% 

Normal Distribution Test with Detected Values Only 

Shapiro Wilk Test Statistic 

Lognormal Distribution Test with Detected Values Only 

5% Shapiro Wilk Critical Value 

Data not Normal at 5% Significance Leve! 

Assuming Normal Distribution 

DL/2 Substitution Method 

Mean 

SD 

95% DL/2 (t) UCL 

0.562984 Shapiro Wilk Test Statistic 0.9507554 

0.803 5% Shapiro Wilk Critical Value 0.803 

Data appear Lognormal at 5% Significance Level 

Assuming Lognormal Distribution 

DL/2 Substitution Method 

1085.685 Mean 

2422.443 SD 

2022.312 95% H-Stat (DL/2) UCL 

4.4332379 

2.6420664 

76868.137 

CDF011955 



Benzo(a)pyrene (IA-07) 

General UCL Statistics for Data Sets with Non~Detects 

Maximum Likelihood Estimate(MLE) Method 

MLE method failed to converge properly 

Gamma Distribution Test with Detected Values Only 

k star (bias corrected) 

Theta Star 

nu star 

A-D Test Statistic 

5% A-D Critical Value 

N/A Log ROS Method 

Mean in Log Scale 

SD in Log Scale 

Mean in Original Scale 

SD in Original Scale 

95% t UCL 

95% Percentile Bootstrap UCL 

95% BCA Bootstrap UCL 

95% H-UCL 

Data Distribution Test with Detected Values Only 

0.294795 Data appear Gamma Distributed at 5% Significance Level 

5856.361 

4.127136 

0.491466 Nonparametric Statistics 

0.776086 Kaplan-Meier (KM) Method 

K-5 Test Statistic 0.776086 Mean 

5% K-S Critical Value 0.333158 SD 

Data appear Gamma Distributed at 5% Significance Level SE of Mean 

95% KM (t) UCL 

Assuming Gamma Distribution 95% KM (z) UCL 

Gamma ROS Statistics using Extrapolated Data 

Minimum 

Maximum 
Mean 

Median 

SD 

k star 
Theta star 
Nu star 

AppChi2 

95% Gamma Approximate UCL (Use when n >= 40) 

95% Adjusted Gamma UCL (Use when n < 40) 

Note: DL/2 is not a recommended method. 

95% KM (jackknife) UCL 

1.00E-06 95% KM (bootstrap t) UCL 

9700 95% KM (BCA) UCL 

604.25 95% KM (Percentile Bootstrap) UCL 

1.00E-06 95% KM (Chebyshev) UCL 

2171.012 97.5% KM (Chebyshev) UCL 

0.087378 99% KM (Chebyshev) UCL 

6915.321 

3.495138 Potential UCLs to Use 

0.533072 95% KM (t) UCL 

3961.822 

4646.621 

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL. 

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006). 

For additional insight, the user may want to consult a statistician. 

2.5661685 

2.7352027 

606.98642 

2170.2126 

1446.0901 

1503.3437 

2131.5045 

19149.636 

640.77206 

2110.0611 

510.74491 

1523.9178 

1480.8727 

1477.616 

9847.8969 

1628.8163 

1623.0167 

2867.0575 

3830.373 

5722.6198 

1523.9178 

CDF011956 



APPENDIX VII 

JOHNSON AND ETTINGER CALCULATIONS 
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Canton Drop Forge 
Canton, Ohio 

Project No. 196663.0000.00004 

Johnson & Ettinger Model Input Values 

!variables 

Depth below grade to bottom of enclosed space 
Depth below grade to bottom of enclosed space 
Depth below grade to top of water table 
Soil gas sampling depth (depth below grade) 
SCS Soil Type ofVadose Zone (Stratum A} 

Dry Bulk Density 

Total Porosity 

Water-filled Porosity 
Averaging time for Carcinogens 
Averaging time for Non-carcinogens 
bxposure Duration 
Exposure Frequency (residential) 
Building Length 
Building Width 
Building Height 
Building Height 
Building Floor Thickness 
Crack Width 
Indoor Air Exchange Rate 

ressure Differential 

Table 8-8/cau 
5/3/2013 

I Value I Units joata Source I 
15 cm USEPA Default for Slab-on-Grade Construction 

200 cm USEPA Default for Basement Scenario 
1067 cm Site-specific Estimate (approx. 35' bgs) 
305 cm Site-specific Estimate (1 0' bgs) 

Loamy Sand (LS ) Property Specific Estimate 

1.62 !:!/cm
3 Model default for Loamy Sand soil t,1ne 

0.390 cm3/cm3 Model default for Loamy Sand soil type 

0.076 cm3/cm3 Model default for Loamy Sand soil type 
70 years USEPA RAGS Part A 
30 years USEPA RAGS Part A 
30 years USEPA RAGS Part A 

350 days/year Soil Screening Guidance, USEPA 1996 
1000 cm Residential default 
1000 cm Residential default 
244 cm Residential (slab on grade) 
366 cm Residential (basement) 
JO cm Residential default 
0.1 cm USEPA Default 
0.25 11hr USEPA Default 

4 Pa USEPA Default 

DRAFT Page 1 ofl 
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Johnson & Ettinger Model Supporting Calculations 

Soil to Indoor Air Spreadsheets 

CDF011959 



0 
0 .,, 
0 
~ 

~ 

"' a, 
0 

SCS S011 

T ~~ • K, (cm/,,) 

C 0,61 

CL 0,34 

L 0,50 

LS 4,38 

s 26.78 
SC 0.47 

SCL 0.55 

SI 1,82 

SIC o.~o 
SICL 0.46 

SIL 0,76 

SL 1,60 

Chamloo1 Prnpoc<,o, Lo<,kuµ Table 

CAS N•• Cnamlcal 

67641 A~atona 
71432 Ben zan • 
71556 1, 1, 7 •TclohJn;ceth an~ 

75092 Mathylon~ chloc,dc 

75150 Cocboc, a;sulrlde 

78933 M"'HYlHny,e~tona (2-outanone) 
78016 Tc,cnJacoe,nyJana 

91203 Nophtholono 

95476 o-Xy,ene 

100414 Ethylbgnzona 

100425 Styc~ne 

106423 p-Xy1ene 

108101 Me,h yll so o utyfk gto n e (4- m ~,~ v,-2-

108383 m·Xy10no 

108883 To1~~no 

110543 H<><0ne 

7 27184 T etc a c I, loro ethyle n • 

N 
al (1/c m) [unities.) M (un,uass) n le m 3/~m 3) 

0.01496 1.253 0,2019 0.459 

0.01581 1.416 0,2938 0.442 

0.01112 1.472 0,3207 0.399 

0.03475 1.746 0.4273 0.390 

0.03524 3.177 0.6852 0.375 

0.03342 1.208 0.1722 0.385 

0.02109 1.330 0.2487 0,384 

0.00658 1.679 0.4044 0.489 

0.07 622 1.327 0,2430 0.487 

0.00839 1.521 0,3425 0,482 

0.00506 1.663 0.3987 0.439 

0.02667 1.449 0.3099 0.387 

Ocs,anlc p,.,,, 
component 

D,nuslvlty D,ffusav;,y watec 
coaff,r,;cn<, In watac, ><>ILibll>ty, 

K,, D, D,., s 
{un 3/g) (cm 2/,) (cm 2/s) (m g/L) 

5.75E-01 7 ,24E-01 7 ,7 4E-05 1,00E+06 

5.89E+01 8,S0E-02 9,S0E-06 7.79E+03 

1.10E+02 7.B0E-02 8,S0E-06 1.33E+03 

l.17E+0l 1,01 E-07 7 ,17E-05 1.30[104 

4.57E+0l 7 ,04E-01 1.00E-05 7,19E+03 

2.30E+00 8,0BE-02 9.B0E-06 2,23E+05 

l ,66E+02 7.90E-02 9.l0E-06 7 .47E+03 

2.00Ei03 5,90E-02 7.S0E-06 3,l0E+0l 

3,63E+02 8.70E-0Z 1,001::-05 1.ISE-102 

3,63E+02 7.S0E-02 7 ,80E-06 1.69E+02 
7,76E+02 7.lOE-02 8.00E-06 3.10E+02 
3,89E+02 7.69E-02 8.44E-06 1.85E+02 

9,06E+00 7.S0E-02 7.80E-06 1.90E+04 

4.07E+02 7.00[-02 7.80E-06 1.61 E ,OZ 

1.82E+02 8.70E·02 8.60E-06 5.26E+02 

4,34F:+01 2.00E-07 7.77E-06 1.24E+07 

1,55E+02 7.Z0E-02 8.Z0E-06 2.00E+02 

VLOOKUP TABLES 

Soil Properties Lookup Table 

M~an G,a,n Bulk D~n•ltY e 
" SCS SolE 

0 (rn 3/cm 3) D,omatac (cm) (g/r,m 3) /cm 3/c m 3) Noma 

0,098 0.0092 1.43 0.215 C1.,. 

0.079 0.016 1.48 0,168 C1ay Loam 

0,067 0.020 1,59 0.148 Loam 

0,049 0.0~0 1,62 0,076 Loamy Sand 

0.053 0.044 1.66 0.054 Sand 

0.117 0.025 1.63 0.197 Sandy C1ay 

0.063 0.029 7 ,63 0.146 ;,ndy Cray Loam 

0.050 0.0046 1,35 0.167 S11, 

0.117 0.0039 1.38 0.216 S111.y C,ay 

0.090 0.0056 1.37 0.198 S11ty C1ay Loom 

0.065 0.071 1.49 0.180 Si>t Loam 

0.039 0.030 1.62 0.103 Sandy Lo~m 

Henry s Hon,y 0 s Ent1.alpy o, 

law constant tavv cons,onc Nocm •• vapn,;c~t,on a< Unit Phv""'"' 
HQney'.s at cafecanr,o ,ececence ~o;bn$ CcJtacal ,~cno,mal c,sk Rerecenr,e 

lavv cons<an• tompecatuce, ,om p~<a<uce, p o•nt ,~mpecarnce, bo,E;n~ ~u;nt, fa ctoc, 

H' H TR Te fc L'i.H'° URF R,C cempecatuco, 

l,,nltl9ss) (atm•m 3/mol) ('C) l"K) ("K) (r..,/m "') (~l9/m 3r7 (m g/m 3) (S,L.G 

l,59E-03 3,87E-05 25 32920 508.10 6,955 0,0E-00 3.1 E+0l L 

2.27E-01 5,54E-03 25 353.24 562.16 7,342 7.BE-06 3.0E-02 L 

7.03E-01 1.72E-0Z 25 347.24 545.00 7,136 0.0E -00 5.0E+00 L 

8,961:.-02 Z.18[-03 25 313.00 510.00 6,706 1.0C-08 6.0E-01 L 

1.24E-00 3,0ZE-02 25 319.00 552.00 6,391 0,0E-00 7.0E-01 L 

Z.29E-03 5,58E-05 25 352.50 536.78 7,481 0,0E-00 5,0E+00 L 

4.21E-0l 7 .03E-0Z 25 360.36 544.20 7,505 4.1 E-06 2,0E-03 L 

1.98E-02 4.BZE-04 25 491.14 748.40 10,373 3.4E-05 3.0E-03 s 
2,121::-01 5.18[-03 25 417.60 630.30 8,661 0,0t-00 1.0E-01 L 

3,22E-01 7 .86E-03 25 409.34 617.20 8,501 2.SE-06 1,0E+00 L 

7 .12E-01 Z.74E-03 25 418.31 636.00 8,737 0,0F-00 7 .0E+00 L 

3.13E-0l 7.64E-03 25 411.52 616.20 8,525 0,0E-00 7 .0E-01 L 

5,64E-03 1.38E-04 25 389.50 571.00 8,243 0,0E-00 3.0E-,00 L 

3,00E-01 7.32[-03 25 412.27 617.05 8,523 0.0E-00 1.0E-01 L 

2.72E-Ol 6.62E-03 25 383.78 591.79 7,930 0,0E-00 5,0[ ,oo L 

6.82E .. Q1 7 ,66E+00 25 341.70 508.00 6,895 0,0E-00 7,0E-01 L 

7,53E-0l 1.84E-02 25 394.40 620.20 8,288 2.6E-07 4.0E-02 L 
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C") 
C 
"Tl 
0 .... .... 
<D 
en 
N 

D,rru s;v,ty 

D. 
(c "'/,) 

7~80E-02 

END 

D;rrusjvlty 

D 

(rn2/s} 

8.B0E-06 

H~n•/~ Henc/s 

law eonstant low eonst,,nt 

at cgf~cence r~re,·eneg 

,ompnca,u,~, tempecat.,re, 

H T, 
(atm-m

3
/mo1) ("Cl 

1,72E-02 I 25 

CHEMICAL PROPERTIES SHEET 

En,~n1pY o, 

vopor;,n<lon a, Norm ~I 

<h~normal bol!,ng C,,ueal 

Po,i,ng polnt, point, tempecatuce, 

h.H,., T, Tc 
(ea.Imo,) ("Kl ("Kl 

I 7.136 I 341.24 I 545.0Q_ __ I 

2 of? 

0,-gan,c Puco 
enc~on component Unis Pn~sle-' 

pa,ct,t,on watec ""~ Re,eceneQ 

c-o<>ffie,en,, so!ut>lhty, f"etoc, 

K,, 0 
s URF R,C t<> m pe,a,uce, 

{em 3/q) (m ,,IL) (µg/m 3r1 (m 9/ m 
3

) (S,LG) 

7 ,l0F.:+02 I l ,33E+03 I 0,0E+00 I _ 5.0E+00 



(1 
C 
-n 
0 ... ... 
"' a, 

"' 

Sa ucc~-

E~posuca 0 u;!dlng 

s•p ocat;<>n, 

' L, 

1d_6E+08 I_ __ 105 I 

A,ea or 
C,ack" 

gca d •• ,a""' 

Ae " (cn.2) (. ,, .... ) 
l ,06E+06 I 3.77E-04 I 

Soil-water Sou,~~ 

partition •~po, 

coefficient, G<>n~., 

Ke C 

{cm3/g) (µg/m 3) 

2.20E-01 I 1.08F +03 I 
F,n;ca 

Mass 
limit 

at<enuatlon bldg, 

<ou~mclent, 
oao 

c""""'"" 
(µg/ m 3) 

1!6. I NA I 

END 

Stent" m A 

01r-tlllad 

p ocoslty, 

•.· 
(~m 3/c m :,) 

0.314 I 

C,ack 

depth 

'"" 
geed e, 

z. 
(om I 

15 I 

C,ack 

radius, 

'•··"' 
(cm) 

0.10 I 

F,n1t• 

~l<lg, 

c,. -·-
(µg/m )) 

NA I 

Stearn m B 

a,r-r;l!o d 

p.,,.,,;,y, 

•.' 
(cm 3/cm 3) 

ERROR 

E~thalpy of 

V. p<,;;,~"on AC 

<•mp o,a,uce, 

L\H,,TS 

(cadmol) 

7,885 

A,.,. g• 

lnto bldg,, 

0.,,, 

1--'1.) 

J_j6F+0l 

F,na! 

sou,ca bldg, 

C,"'"'"" 
(µg/m3) 

NA 

S,rotum C 

a,c•f,lfcd 

pocoslty, 

0_c 

(ccn_J/cm3) 

ERROR 

Hanc/s >aw 

tam paro<u,c, 

H,s 

(oem mi_~ 

8.48E-Q3_ 

C,ack 

coefflc•ont, 
oc•.,c, 

(,m 2/,) 

l~0BE-[)2_ 

LJ.,;, 

cactor, 

URF 

(~lg/ m 
3t 1 

NA 

INTERMEDIATE CALCULATIONS SHEET 

Stc"<um A Ser.at« m A Stcan,m A Sc,•atum A F100C" 

so,I wall Initial soil B1«9. 

to<al flu]<! lntnnsl~ colaUve "" .. ffa~<,vc vapoc s oo m concentration 

s atucat,on, p~, m eabi,,ty, poem ca b,l<ty, pPcm~ab,.,<y, perjm ats-c, used, 

s X c, 0,,,,,.,, 

(em.l/c m 3) (cm 2) (rn2) (cm 2
) (µg/kg) 1-- '1"1 

0,079 I 1.62[-08 I 0,957 I 1.55E-08 I 4,000 I 1.00E+00 I 1.G9E+04 

Strntu m Stcatum Stcotum To,al 

H~nry • law Vapor A B C ov~r~II 

constant at v,scoslty at HCcct,ve .. fFa~<lvO etfect,v~ eITectlve O;rru s,on Convccuon 

pa<h 
p "'" 

<em p a,ot•H~, tempecaturo, ce,cff<~lent, cooff,c;~n,, co•'f,c,~n,, eoefrlc•ent, ien gtn, l~ngch, 

H ,s µ,s D""A • ··•·s D""c D""T L, L, 

(u n;tl~ss g/c m-,) (cm 2/,) (cm 2/s) (cm 2/s) (,. '1.1 (om) • "I 

3.65F-0l I l ,75E-04 I l ,08E·02 I 0.00E+00 I 0.00E+00 I 1.0BE-02 I 105 I __ 1_5 

Expnnont of lnrin,to 

•~u;valcnt so .. ,co lnnnlta Expo~uco 

Tun o fu, duca<'on > 

A,.~ .,~ Pecl?t et<enuaclon bldg, Finite Finite 

cca ck, number, coo1'flcl~n,, con~,. source source a~r,lctaon, 

A""" 
8 xp(Po') a c.,.,,o,og I term wterrn ,, ~~p<oc;o" 

(rn 2) (u,,itEes s) (un,u~») (~t,,/,,., ") {unitless} {secr1 i~~c) (YES/NO) 

4.00E,02 -~47E+ 15 I §_._06E-04 I 8.71_~-0"I I NA I NA I NA I NA 

R~,e,enc~ 

R,C 

lmsl,il 

5_,_0E+U0 
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C') 
C ,, 
0 ... ... 
"' a, 
.I>, 

Sl-ADV-Feb04 adj 111TCA 

SCROLL 
DOWN 

TO "Et'>!_D" 

END 

RES UL TS SHEET 

RISK-BASED SOIi CONCENTRATION CALCUI A TIO NS 

1,.~00, In a oo• R,s k-b a se d F,n ., 

osposuce lndooc Sa IE 

ucetac>n ~~posU"' 

one., 

ca,clnogen noncarc,nog~n cone., c . ., 
(µg/kg) (µg/kg) (µg/kg) (µ,,/kg) (µg/kg) 

NA I 5.98E+02 I 5.98E+02 I 4.50E+05 I 5.98E+02 

INCREMENTAL RISK CALCULATIONS 

lnccement~I 

lndoo; a ,c, 

ca,cln<>ge n 

NA 

Ha ,acd 

quotEent 

from vapor 

nonca,clnogen 

NA 

iv!ES ::;.,v:.;i .,,,,,j[) :::: RPL_)~; ':,U, V1A~ · r-;, i cvv ;_:::,,·1 fX) T 1J·3E ;:E :;1 J: ,T';, II t'.i'.·zRC~::, ;_•F:E:::E rfl") 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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0 
C .,, 
0 
~ 

~ 

"' a, 
en 

HPnc/s H,-n,x~ 
J•W ec,,stant t~w c~nst,rnS 

D,rrusrv1cy D"tu,lv,tv ~t rHecence 

;~ ""• 
D 

(,," "I,) 

1.24E-Ol 

END 

t~mporoeurn, t~mperatuce, 

D, H 
(cm

2
/s) (atm•m

3
/mo,J 

7J4E-05 I '.3,l:l});_-05 

T, 
{°C) 

25 

CHEMICAL PROPERTIES SHEET 

Enth alps of 

"a pcclzatlon a, N~rm al 

eMe no,m al b<ollln g C,;ucal 

t,<,;l,ng po,M, point, <•mp oracuro, 

'1H •. , Te T, 
(c 01/ m 01) ("Kl ('Kl 

6.955 I 329.20 I SQ?_.10 I 

2 of 8 

o",en--· Pu,~ 

corhon co1nponent Un" Pny~;rsE 

p an,.tln n "'"'"' Rhfecance 

coett>clent '"'""""~, tactor, 

K,.. s URF R,C te m p<?catura, 

(cm .',/g) (m g/L) (µs,/m3r1 (mg/ m 3) (S.1.,G) 

5,75E-0l I l.00E+06 I 0.0E+00 I 3J l;_±Ql I L 



(') 
0 
-n 
0 ... ... 
"' a, .... 

S<>ucc~-

l:.,pos u,e b ulldlng 

sap acatl<>n, 

L, 

.1,i6E+08 L___Jos 

A,ea oc 

Ccsek· 

g,·a de, 

As " (em 2) (un,u~, ,) 

1.06F+06 I 3,77E-04 

Soil-water Sou,~~ 

partition v• po, 

coefficient, 

Ka C 

(cm3/g) (µ9/m 
3

) 

1.15E-03 I 7 ,76E+0l 

F,n1ce 

Mass 
limit 

att~nuutlon bl~S• 
co•fflclant, cone., 

,a, 
c""""" 

unltlas~) (µg/ en 3) 

NA I NA 

~ 

S.,otum A 

a;c•fl[iQd 

poras,<y, 

•.' 
(~m 3/c n, 3

) 

I 0,314 

C,ock 

d open 

··~ 
g•• de, 

z c,e<• 

I· ml 

I 75 

C,ae~ 
ca dlus 

I• m I 

I 0.10 

F,n1,o 

sou;e~ 

bldg. 

~one., 

co" 000 

(µg/m 3) 

I NA 

Stcntu m 8 S,raturn C 

po,os;,y, p<>;o,l<y, 

8. e •.' 
(cm 3

/c m 
3) (., n, 3/c '" 3) 

I ERRO8. I E.RROR 

Entn~lpy <>f Haney"s lavv 

,aponzatlon at con scant ac 

"vo, '"" 
as a, so>I 

,empHarnca, t~m~cr•UH~, 

.6.H,_TS HTS 

(cal/ m 01) (acm-m 3/mo_>_) 

I 7,559 I 1.97_1;.:9_2. 

A,o,age Ceo ck 

""" bldg., 

O,"" 
D""-"' 

(em 3/s) I• m 'f.) 

I 7 ,56E+0l I 7 ,72F-02 

F,n al 

nnlte Un" 
sourc~ bldg, 

cone., ,. cco,, 

c,"."'"" URF 

(µg/ m 3) (~lg/":_:r1 

I NA I NA 

INTERMEDIATE CALCULATIONS SHEET 

Sc,.,tum A 

s 
{cm 3/cmJ) 

0_,_079 

Honeys law 

temp~c<>tuc~. 

H'Ts 

lun•tO~ss 

8.47F-04 

Arn~"' 
crack, 

A 

(cm 2
) 

4.00E+02 

R~•~• ~nee 

R,C 

(m ofm ') 

3.1 E+0l 

Stea tum A S,""" m A 

p~cn-, ~&blla<y, p~cm o.,b,,.,y, 

\_cm2) 

1.62E-08 

V" por 
viscosity at 

peratuce, 

µTS 
g/c m-s) 

l.75E-04 

Expon~nt of 

~~u>v•ren, 

Pecl~t 

exp(P"') 

{un1<1ess} 

6._fi4F +09 

3 of 8 

(cm 2) 

0.957 

Stcot"m 

A 

coemc,oc,t, 

D""A 

{cm 2/s) 

l.72E-02 

lnflnlt• 

•tt~n u e<lo n 
eo~fflclg~t. 

a 

{u n,tl~ss) 

8.46E-04 

I 

Stea tum A 

~,Coctlve vapor 

,,~,m eo b•!lty, 

' ,, 
\cm / 

1.55_!;-08 

Sccatum 

B 

coefficient, 

o··"s 

(r.mzl~) 

0,00E+00 

IM,nlte 

~ldg, 

c, .. .,,a, 

(pg/m 3) 

l __ l .49E-02 I 

F100,-

p~r,m ~,~,, 

X •••c• 

4~000 

Sccoeu m 

C 

"ooff,c1~n<, 

D0 "c 
(cm 2/,) 

0.00E+00 

Finite 
source 
/3term 

{unitlessJ 

NA 

I 

I 

Initial soil 
concentration 

used, 

c, 
(µg/kg) 

1.00E+00 

T otnl 

coefflc,en<, 

D""T 

(cm 2/s) 

7.72E-02 

Finite 
source 
'-l'term 

(secr1 

NA 

Bia 9. 

0.,,,. ,. 
(cm 0/,) 

I l,Ei'cJJ.+04 

D,ffos•on Can,ectlon 

P""' p a<h 

leng<h, 1 .. ng,n, 

L, L, 

cm) .. ,) 
105 75 

[,posuco 

r ;m V CU, aucat,on > 

SQ u;c~ 

a~p!etlon, 

,, d ~pl~t;o n 

I· ••I (YES/NO) 

I NA I NA 



(") 
Cl ,, 
0 ..,. ..,. 
"' "' ()0 

SL-ADV-Feb04 adj Acetone 

SCROLL 
DOWN 

TO "END" 

E_NR 

RES UL TS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS INCRFMFNTAL RISK CALCUl.ATIONS: 

lncce mental Ha ,acd 

lnd<>o• Ind ooc Rsk·bas.~0 F,n ., quotient 

~xp<>su,e • xpos ~r~ lndooc Sod '"'"' ca poc 

exposure 

~ar~1nc9~n noncarclnogen cone,, c .. , 
(µg/Kg) (µg/K,a) (µg/kg) (µg/Kg) (µ~/Kg) i,rn1tles s 

NA I 2.18E105 I 2.78E+05 I 4.SZE::1:_07 I 2.18E+05 NA NA 

i'il:C~- A(;'.•. ;\:SH) i: kPO~: :SL;V v1A'{'.' C'.:LC/·N ,:iXl NOT 1JSE ~E·:::-1.J: .. 1 '::; II- t~KRC.:Z'·, ,\:-' - ·-•~?!::.::, I·: l•l'I") 
MESSAGE: The values of Csource and Cbui!ding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
MESSAGE: RiskiHQ or risk-based soil concentration is based on a route-to-route extrapolation. 
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n 
Cl ,, 
0 
~ 

~ 

CD .... 
0 

Hc~e/s Hanr/~ 
,~w ""~•Un< law constant 

D,m,s1v.ty D1ttuslv<ty 

D. 
(cm 2

/,.) 

8.80F-02 

END 

ccmporotuce, tempe,,t.,rQ, 

D. H 
(c ,n z~ _ _J_atm m 3/ m ,,,) 

9.B0E-06_ I _5_,_;i4E-03 

T, 
CC) 

25 

CHEMICAL PROPERTIES SHEET 

fn,holpy of 

v,-,po,·i<ot<on at Norm"' 
,~~normal bo,lln g Cret,ca, 

bo.,,ng point, po,n,, tompocatuca. 

.i\.H,., Te Tc 
)cai/mo,) ("Kl ("Kl 

7,342 I 3 s 3. 2 4 I~ 6 I 

2 of? 

0,gan'<· Pu,e 

car~<>n e<>m ponent Unit Phy.,IC~I 

p ""'"'"" 
wate, Retecenca 

cOQfflc,~n,, solubility, rocLor, 

K s URF R,C tempQCO<u<o, 

(em3/g) (,,.. g/L) (µg/m 3i-1 ( •• I. 'I (S.L,G) 

5.89E+Ol I 1.79E+03 I 7.SE-06 I 3.0E-02 I _l 



() 
0 ,, 
0 
~ 

~ 

(D .... 
~ 

Exposur~ 

rj ,,,atlon, 

9.46E1-08 

Area or 

gcad ~. 

Ae 

(~.'.".t_ 

7 ,06E+06 I 

son-water 
partition 

coefficient, 

Ko 
(cm3/g) 

1.18E-01 I 
F1n1t~ 

art~nuat,on 

coa'flclant, 

sas 

!:!!' I 

END 

Stea tum A 

Soucc~" 

bs,IIO;n9 

soparn«on, pucusaty, 

L, ,: 
{~ ,n 3/cm 3} 

105 0.314 

C,a~,- C,·oc~ 
rj apth 

n ••ow 
rnt,o, gcad ~, 

" z 
(un;tle as) (sm) 

3.77E-04 I 15 

Souc~o 
vapoc c ... ~ 
co nc., ,adlus, 

C oco<S 

(µ,,/,,,3) l•m I 

6,76E+02 I 0.10 

Mass F1n,te 

limit sou,ce 

bid g, bldg, 

c.,,,,.", c";" ao 

(µg/m 3) (µg/m ') 

NA I NA 

I 

I 

I 

S,rn,u m ·s 
so,I 

pocoslty, 

0." 

(cm 
3
/c:" _ _3)_ 

ERROR 

Enthalpy <>f 

vapo,,;auon at 

te m pe,atuca, 

L'i.H,.TS 

(cad moll 

8,122 

Aveca ge 

va po, 

flow ,ate 

ln•<> ~·dg,, 

Q'"" 

(cm 
3
/s) 

1.56E+Ol 

F,n a1 

tlnlte 
soucce bldg. 

C 

(µg/ m 3) 

NA 

St,arn m C 

pu,u s,cy, 

'·' 
(c n, 

3
/c m 

3
) 

[RRO~ I 

Hon,y slaw 

cons>ant" 

temparaUHCe, 

HTS 

(otm-m
3
/mo1} 

I 2.68E-03 I 

Ccac~ 
o'foc,;v 

d;ffo slo n 

coefflc<ent, 
occ.,o, 

(em 'fs) 

I 1.22E-02 I 

Un" 
,;.~ 

URF 

(µg/m3)"1 

I 7.SE-06 I 

INTERMEDIATE CALCULATIONS SHEET 

Sc,-,tun, A 

erractlva 

to'"I flu,~ 
s-•ta,;a<,o n, 

s 
(cm 3/r.m .)) 

0.079 

Ha n,y•~ Faw 

constant at 

tern pHatuc~, 

H ,s 

(u n;tl~ss) 

1.15E-0l 

A,ea of 

cea c~, 

A,,. __ 

(_,., 2) 

4,0Q_~+02 

Rehc~ncc 

R,C 

(,,./,.,') 

3.0E-02 

Stea tum A 
so;! 

,n,rln SlG 

pecmaab,llty, 

,, 
(cmz) 

[ __ 7,521:.08 

Vapo, 

v,scos;,y a< 

,~ ,n pe,at~ce-, 

µ,s 
(fl./c m-s 

l.75E-04 

E,ponenc oc 

oou,valom 

PcclH 

•~p(Pe ') 

(un,u~ss) 

7.44E+ 13 

3of7 

I 

S,,.,u,-,, A 

;OIA"v~ A,C 

perm~• b;i,LY, 

(,,,/) 

0.957 

Stcot,,, m 

A 

co~fficl~nt, 

D""A 

(rn 2/s) 

1,221:-02 

lnt1n<t~ 

coemclent, 

a 

(unltl9ss) 

8_,_1 BE-04 

I 

Stcnt,,m A 

sa,I 

Hrectlve vap<>c 
pecmaa~ll,ty, 

(cm 
2

) 

1 .55E-08 

Strntum 

B 

coarnclent. 

D"""s 

(rn
2
/~] 

0.00E+00 

lnr,nlte 

bldg, 

c. 
(flg/m 3) 

5.04E-Ol 

F1oor-

wa II Initial soil B1rj9, 

•~am concentration 
per"" etec used, 

x,,,c, Ce O,.,, •. ", 

(~m) (µg/kg) 1. "'&l 

I 4,000 I 1.00E+00 I _1_,_69E+04 

S<cd<U m Total 

C 

off~c"vc errectlve D,ffuslon Conv. ,n 

d•ffus<on dLcruslon p>Ht> p a<h 

couff,c;ent, coeff,c,~nt, le ngtn, length 

D"" 

' 
D""T L. L, 

(cm 2/,} (cm 2/,) he) 

0.00E+00 I 1.22E-02 I 105 15 

E,posuco 

r "" ~ ,o, d•Hn"on > 

Finite Finite ~ou,c ~ 

source source depl~"on, 

i rerrn ~, term 'C depl~tlon 

1unitlessl (sec)"1 
(s ~c) (YES/NO) 

NA I NA I NA NA 



(") 
C, .,, 
0 ... ... 
"' .... 
"' 

SL~ADV~Feb04 adj benzene 

SCROLL 
DOWN 

TO "END" 

END 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS 

Ind ow j,.uuoc R1,k-~a,od Fin al 

oxposuc~ exposuce ,ndoor So,, 
axposucG ,.,cur 

co nc .. oo, 

c~r~,nog&n noncacconogan cone,. C 
(µg/kg) (µg/e~) (µghg) (µg/kg) (µg/kg) 

6.79E-0l I 6.21 E+00 I 6.19E-07 l_ 3.3:>E+05 I 6,79E-01 

INCRFMENTAL RISK CALCULATIONS 

l~c,aman,~I 

ca,c,n og<a n 

un;tlessl 

NA 

Ha zacd 

quc>Uent 

from VO P"' 

noncacclnogan 

NA 

fvlE::;: ·::,;e,;:::: 1\:,JD ~::R~<:P. SU./\-1/\RY E::. 1...0'-N ;:y; NOT !J'3E c<":"JJ !... r:::: II c:·::::RC~ ,.; ,\1-<X ·;,~:t.::: l:::M f') 
MESSAGE: The values of Csource and Cbui!ding on the fNTERCALCS worksheet are based on unity and do not represent actual values. 
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CDF011973 



(1 
0 ,, 
0 
~ 

~ 

"' __, .... 

CHEMICAL PROPERTIES SHEET 

Henc/s H~n,/s Entna!py of O,,.,.n1c 

lawconstnnt lavv<canst•n' vaporization at NacmSI 

D1tfoslv•ty D,ffus1v"y at cerecence 1>a;1,ng C,-;t,caf p actltaon 

D 

le" '1,1 

},04E-07 

END 

,~mperature, temp~ca,ucc, 

D
0 

H 

(cm 2/s) (atn,_~_n,_3/mol) 

7_,_00E-05 I 3.0_2E-_Ql_ 

T, 
(°C) 

25 

bol<,ng point, 

.6.H,_, 

ica,/m 01) 

_§.J.1.1 

po,nc, ,empecatuca, ~o~ff,c1cnc, 

Te 
("Kl 

379.00 

2 of? 

Tc 

rKI 

_5~'i2.00 

K •• 

(cm 3/g) 

4.57E+Ol 

Pure 

ccmpanent Un« Physlc~I 

Rerecence 

solubUlty, cacrnc, cone., 

s URF R,C cem pecatuce, 

(m g/L) (µg/,,, 3)"1 (m g/m 3) (S.l.,G) 

1.19E+03 I 0.0E+_QQ __ Li.6..E_i1 



(") 
0 
"T1 
0 
~ 

~ 

<D .... 
"' 

[,posuce 

' 

9.46E+08 I 

A,eo of 

g, • cJe, 

Ae 

(cm 2) 

1,06E+06 I 

Soil-water 
partition 

coefficient, 

K,, 
(cm%) 

9.14E-02 I 
F,n,t• 

~«cnuatlon 

coefficient, 

,ao 

l:!6. I 
END 

Sou,co-

bu;l~;ng 

sepaca<lon, 

L, 

105 

C,, -~-
,o-,o,R 

,a,lo, 

" 
(unlt,es s) 

3.77F-04 

Suu,~e 
VO~ <>C 

C 

(µg/m 3) 

2,58F+03 

Mass 
limit 
bldg 

c,_""''"" 
(µg/m 3) 

NA 

Steatu,,., A 

poro s,ty, 

e.' 
(cm 3/c m 3) 

0.374 

C,ac~ 

depth 

gca ci~, 

z 
h.cl 

15 

C,ac~ 

·-
0,70 

F,n,Lo 

bids, 

c"""""" 
Iµ.!. 'I 

NA 

I 

I 

Stcntu m B 

"""''''~ ct 

pCHUSl<y, 

'· e 
(~,~i/cm

3
) 

t:RROR 

Enthalpy of 

vapo,;z~t,On ot 

av o, soil 

tom p ,-,•atuce, 

f.H,,rs 

ce,/m ol 

6,682 

Ava,o g<> 

,nta bldg,. 

o .... 
(cm 

3/s) 

1.56E+01 

F,n aF 

source bldg. 

cone., 

c"""""" 
(µg/ m 3) 

NA 

I 

I 

Stea tum C 

poro,;ty, 

"• C 

(.,"/.,") 

ERRO__B_ 

Haney's >aw 

tPm p~rotu,~, 

H,s 
(otm-m 3/ mo,) 

7~66E-02_ 

C,acK 

co~mclont, 

D"'·'<' 

(cm 2/s) 

1.44E-02 

LJ"" 
;;sk 

ra cto,, 

URF 

_(µg/m 3r1 

NA 

INTERMEDIATE CALCULATIONS SHEET 

Sc,.,,,,m A 

col~I !'luld 

s 
tcm 3

/cm
3

) 

0.079 

H~n,y • I•= 

tempe,atucP, 

H ,s 
(u n•tlPss) 

7.76E-01 

A,·~• or 

crack, 

A.,. •. 

(c'c'.j_ 

4.00E+02 

Refupnc~ 

R,C 

lm g/rn 3) 

7.0E-01 

Strotu m A S.,.rn ,,, A 

p~•,n eat>ll<ty, p0rm •<>bd;ty, 

{c_c'2_j 

1~62E-08 

Vapo; 

vlsr,o,o<y '" 

ave, soil 

«•mpccotu,e, 

"" g/c m-s) 

7J5E-04 

Expon~n, or 

equ1valonc 

Pacfot 

numb ac, 

oxp{Pc ') 

{unltl~ss) 

5.47E+7J 

3 of? 

(, m 2) 

0,9.TI_ 

S«atu 

A 

coofflc,~nt, 

D""A 

(ec-,,2/.) 

l.'HE-02 

lnrln,ta 

cu<>mclent, 

a 

(""'"ess) 

8.32E-04 

Stratum A 

eff~C"vc vapoc 

p~cmeab,llty, 

' ,, 
\cm!. 

.5::iC-08 

s""'"m 
B 

eoHflclent, 

D"'·s 

(cm2/,) 

0.00E+00 

IM;n,co 

bldg, 

c, ... , .. o, 

(~tg/_,n _J_ 

_?."I5F+00 

F1oor· 

wall 

xs,ac, 
Cm 1 

4,000 

Stea tum 

C 

soofflc;.,nt, 

D""c 
(cm 

2
/,) 

0.00E+00 

Finite 
source 
~term 

{unitless) 

NA I 

Initial soil Bldg. 

concentration v~nc,iac,on 

used, 

c, o ... , . ., 
(µg/kg) __ J_c m J/s) 

1.00E+00 I 1,69!;:+04 

T atal 

,va,al< 

Q;rfu Saon Convoccaon 

path path 

coefflc•ant, length, , .. ny,n, 

D""r L. L. 
(cm2/s) .. ) • "' I 

U4E-02 _L_____}Qs _J~ 

Exposu,~ 

r,,n e Coe ~~'""UC, > 

Finite 
source ciepl"t;~n 

11,1term ,, o eple,;o n 

(secr1 (, ~"l (YES/NOJ 

NA I NA I NA 



C') 
0 
"T1 
0 ..... ..... 
"' .... 
"' 

SL~ADV~Feb04 adj C2S 

SCROLL 
DOWN 

TO" END" 

END 

RES UL TS SHEET 

_RISK-BASFD SOIL CONCENTRATION CAI CULATIONS: 

In door lndooc R;s~-based F,n ., 
.,,pos u,e expos ucs- "' doo, So,I 

sou exposuce s • tu, 

cone .• 

care,noge n nonca,elnogen eone., C 
(µg/,g) (~lg/.g) (µg/Kg) (µgt.,,,) (µg/<g) 

NA I 3,39E+0l I 3.39E+01 I 3.28E+0~ _ I 3.39E+0l 

INCREMENTAL RISK CAI.CULATIONS: 

ln~•s-m ~ n,a1 

VS poo 

earc,nogen 

(un"tess) 

NA 

Ha zacd 

quo"cnc 

from vapoc 

lnclnor ale. 
noneacc,nogen 

( .. nlt>s-s,) 

NA 

;,,1f:·:;··-:,,voE A[-;D f::f-<.F> ____ ,··; ·Hr'-:iAc;:Y FlELO'v'i {[)("' )·,:;[:, '-,:f:" •':'.UL c-s ]i' f::,-'.fKJ;<S A.PC PP.f,'.',E l·IT) 

MESSAGE: The values of Csource and Cbuilding on the lNTERCALCS worksheet are based on unity and do not represent actual values. 
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n 
0 
"TT 
0 
~ 

~ 

CD __, 
ex, 

H~~•y's He.,cy s 

law co~sta"t law constant 

D,rruslvlcy D"fuslvlty ~, cMM•nce 

;n ""• 

D 

(rn, 2/~J 

7~50E-02 

END 

tempecac..co, ,~mpe,atu,e, 

D, H 
(cm 2

/s) {atm"m
3
/mo,J 

7 SOE 06 J 7.86F-03 

T, 
(°C) 

25 

CHEMICAL PROPERTIES SHEET 

Enthalpy of 

vapoel,a"on at Norm nl 

tho no,,-nal bollln g Cc,<,cal 

t,0;1,ng pQ;n,, point, tempec~,.c~, 

11H •.• Te Tc 

(cal/ m 01) ("Kl ("Kl 

8~501 I 

2 of? 

0,g • n,c Pur~ 

carbon compo.,ent Un 1, Pnys,c ot 

p "''"'on "'"'"' clsk Ro,erence 

coemclent, soh,b""'' coctor, 

K s URF R,C ,c,mpecature, 

(em 3/g) (m g/L) (µg/m3r1 {mg/ m 
3

) !S.I .. G) 

3.63E+QZ I 1.69E +02 j Z,5E_:-_Q6 I l .0E+00 I __ L 



C) 
Cl ,, 
0 
~ 

~ 

<0 ._, 
"' 

Exposuce 

' 

9.46E 1 08 j 

Ar~• or 

·~ 
gca 0~, 

Ac 
(uo 2

) 

1.06E+06 ] 

Soil-water 
partition 

coefficient, 

K, 

(cm3/g) 

7.26E-01 I 
F,n,ca 

atte n uat,on 

ca~mclenc, 

,a, 

NA I 
~ 

Sa ucca-

bu,ldlng 

sapocatlon, 

L, 

705 

C,~ck-

to-tota 

o,e • 

" 
{unltl~•• 

3 .7_ n;_-:._Q4 

Sou re a 

va pee 

cone .. 

c •• " •• 

(µ«fm3) 

1.71E+02 I 

Mass 
limit 
bldg, 

cone., 

coa»O,oo 

(µg/ m 3) 

NA I 

Stcatu m A 

;;c"f111od 

po;o•"Y, 

'·' 
(cm 3/cm:;) 

0_,314 

C-acK 

de p<h 

z .... , 

}5 

Crock 

ra dlu~. 

I· ••I 

0.70 

f,n,u 

sou,~~ 

bidg, 

cone., 

c,.,,o,ao 
(µ~lm 3) 

NA 

I 

I 

S""'""' B 

0. e 

1 •• '/ •• ,'I 

ERROR 

EnthaFpy of 

vapodzatlon at 

.6.H •. rs 

(caFfmol) 

10J 55 

Ave,age 

Into bldg., 

0 ..• 
(cm 3/,) 

1,56E+01 

f,nal 

r<nlte 

sourca bldg, 

cone., 

C 

(µg/m3) 

NA 

Stea tum C 

e,r-r-;ll~d 

pcco,icy, 

'·' 
( •• '! •• ') 

_!;:_RROR 

Haney's lav,, 

,~mpe,atuce, 

H,s 
(atm·m 3/m ol) 

3,77F-03 

C,~ck 

D'""' 

( •• ,'l_s) 

I 1,04E-02 

Un" 

fa ct<>c, 

URF 
(µg/m 3r1 

I 2.SE-05 

INTERMEDIATE CALCULATIONS SHEET 

Stra,um .A 

s 
{cm 

3
/c _"' 

3
) 

0.079 

Hon,y s Jaw 

H'Ts 

lu n,tle ss 

7 .36E-01 

A,aa of 

ccack, 

A.,.", 

{cm 2) 

1.c00E+02 

R.,~"'""c 

R,C 

(mg/m 
3

) 

1.0E+00 

S,'"'""' A Stcstum A 
,,011 

pce<~eablt,ty, p~;monb,l,<y, 

(c en 2J 

1.62E-08 

Va po, 

v,scoslty at 

tam p~,a<ucc, 

µTS 

(g/"m-.s) 

l.75F-04 

E,pone"c or 

~qu,vaJent 

P~c1~, 

~xp(Pe'} 

(u n,tJess) 

7.89E+16 

3 af7 

icm
2

) 

_0-'.957 

S,rn,,,m 

A 

coertlcjent, 

D""A 

(cm 2/,) 

l.04E-02 

ln,in1t~ 

coefficient. 

a 

(u "'"~~•) 

8.0ff_-04 

S""""m A 

errectlve vapo; 

~,,.,me• t>lllty. 

(cm;>) 

1.551::-08 

Stea tum 

8 

D"''!i 
(cm z/,_) 

0,00E~00 

lnrin,te 

bldg. 

c. 
~.,/m3) 

1.37E-Ol 

F100,· 

xcco•• 

Gm 1 

4,000 

Stea tum 

C 

coaff'c,an<, 

D""c 

("m 21~) 

0,00E+D0 

Finite 
source 
j3term 

(unitless) 

NA 

I 

I 

Initial soil 
concentration 

used, 
c, 

(µg/kg) 

1.DQE+OO 

T o,a, 

D"" 
' 

(cm
2/,) 

7 .04E-02 

Finite 
source 
1v term 

(secr1 

NA 

I 

B1a9. 

O,,,.,."" 
( •• , 11.1 

1.69E+04 

D,ttus,on 

petn 

l<•ngtt>, 

L. 

l·. 

10~ 

T,m e foe 

depletion, 

'O 

~ 

NA 

Canvectlon 

p "''' 

1 • ngth, 

L, 

l•. 

75 

E~posuce 

<!uc,Hlon;:, 

dep1et0on 

(YES/NO) 

NA 



Cl 
C 
-n 
0 
~ 

~ 

<D 
0, 
0 

SL-ADV-Feb04 adj Ethylbenzene 

SCROLL 
DOWN 

TO "END" 

l::N_Q 

RESULTS SHEET 

RISK-BASED SOIL CONCFNTRATION CALCUl_ATIONS 

lnrjoo, l,.dooc R1s k-ba s ~d F,n "' 
So,I 

cacc•nog~n noncaccinogan cone., c,., 
(µg/kg) (µg/kg) (µg/kg) (µ~/ks) (µg/kg) 

7.11 E+00 I 7.61 E+0Z I 7.11Ef00 I J_j5E+05 I 7.11 E+0_Q 

INCREMENTAL RISK CALCULATIONS 

L,c,~m~ntal 

;ndoo, ale, 

ca,clnog~n 

NA 

Ha ea,d 

quoti~n, 

fro en v>< p<,c 

nonca,c,nogan 

NA 

\I:' 1\i•JIJ [RPO? SL\ ,._,;,,:,_;y l·'.!::.I...CnV ,;_y; l'-IOT 1J:::E kl: :·:t,1 T:-: ;· EC?F: ·;,:;:,:~ ,\P:::: 1-'~'.l::'.~-UH) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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(") 
0 
"T1 
0 
~ 

~ 

U) 
00 
N 

H~n•/~ Heney s 

low constant law constant 

D,ttusovlty Q.,,,.,;v"Y ocracacenca 

,n ••r, 

D. 
(c ,,, 21-"1 

2~00F-Ol 

END 

,e '!' p ecatuca te m pnotu,o, 

D. H 
icm

2/s) (utm·m
3/m • l) 

7~77E-06 L_J_,66E+00 

Te 
("C) 

25 

CHEMICAL PROPERTIES SHEET 

Enthn,py o, 

vopodza<lon ·" Norm al 

,,,. norm al """In~ Cc,c,csl 

boiling po,nt, po Inc, tcmp~eou.ce, 

~H Te T, 

(cal/mo,) ("K) ("Kl 

6.895 I 341.10 I 508,00 I 

2 of? 

0,ganlc P.,,~ 

carDon compon<>nt LJ.," Pn~s1ca1 

pactltlon wR<ac nsK RRf~eenca 

co ef"•-lent, .<olu~"''Y, coc,oc, 

K •• s URF R.C temp ec~,.,,~, 

{cm '-/g) )m g/L) 
(µ~/m 3)"1 (mg/m

3
) (S,I .G) 

4.34E+0l I 7 ,24E+01 I 0,0E+00 I 7.0_E:_:Ql 



('") 
0 .,, 
0 
~ 

~ 

u, 
00 

"' 

E~posu,~ 

~ur.,t,on, 

9.46E+08 I 

A,aa of 

gea d c, 

Ae 

(c rn 2) 

7.06E+06 I 

Soll-water 
partition 

coefficient, 

"' (cm%) 

8.67E-02 I 
F,nlca 

~«.-,>ca<lon 

coe'flclent, 

<ct> 

NA I 
~ 

Stcat,Jm A 

Souece-

buddJn g ale""ll8d 

sopn.oc;on, porosl<y, 

L, '·' 
(~,,, (rn, 3/em 1) 

105 I 0,314 

C,ack- Cea ck 

a opth 

be law 

r"e;c, gcad e, 

" z 
(u n«O<•ss "" 

3.77F-04 I 15 

Souece 

vop<>e C,a c~ 

co nc, ondlus, 

C <••<S 

(µ.I. "I (cm l 

5,06E+03 ! 0.70 

Mass F,n,t9 

limit so ueca 

bldg bldg, 

co nc., cone., 

c.,"'"' C,,..,ao 

(µg/m 3) (µg/m 3) 

NA I NA 

Stea tum B Strntum C 

aar-f,ll<ad air-c,lled 

poco slty, po,us;ty, 

'· s •.' 
(cm

3
/cm 

3
) {cm 3/unJ) 

I [RROR I ERROR I 

Enthalpy of Heney slaw 

vapo,,,ac,on at constant at 

ave, soll "vo, ,0,1 

te m pecatues, tc ,n p~••atuce, 

llH,,TS H '° 
(ca.lrnol) {atm-m

3
/m 01) 

I 7,737 I 8.32E 01 I 

Avecage Ceac.k 

Vo pU< effcct.v c 

now ca<e d,ffu ,;., n 

;,a,o o,dg., co~ffls.f~n,., 

0,,,, 
oc,.,., 

(cm 
3
/s) (,.'1.1 

I 1.56E+Ol I 2.78E 02 I 

F,n at 

U.,1, 

souec~ btdg, "·~ 
cone,. ta cto,, 

C URF 

(µg/ m 1) (µg/m 1r1 

I NA I NA I 

INTERMEDIATE CALCULATIONS SHEET 

Stea tum A Stcotum A Stea tum A S"·"" n, A Foo or-

arract;va ~·" Initial soi! B,d~ 

to,ol nu;d Jntclnsl-. C~IO"v~ a,; et'Cect<vs vapoe SQ am concentration 
s~t,,ea<,on, pQcmaablllty, poc,n~ab;J,cy, pecm eabll,ty, pge;m "'"'' used, 

s . , . X c, o .. , ..• 
(cm 

3
/c m 

3
) (cmZ) (cmz) (cm?,) .. (~Lg/kg) (.,,,'/.) 

0.079 I 7 ,62[-08 I 0,957 I 1.551::: 08 I 4.000 I 1.00E+00 I 1.69E+04 

Stcotu m Secarnm Strntu m T otnJ 

Haney's IOw Vapoe A B C <>vacal 

constant ac v,s<oos;sy at offecc,s e cffcc."vo ~rrectlve cfhctlv~ D"'""1on Con,ecc,on 

ave, s "" av~, """ dltfuslon d,ffusron d•ffu,.,cn u,rruslon pach path 

tern peratucc, ,~mpecatuee, cocff•c;on<, coert>c<ent, cocff,c;cnt, coeffoclcnt, l<>ngtn, !Pn~<h, 

HTS µ,s D'"' 
A D""Fl D""c D""T L, L, 

(un,<Eoss) lg/cm s) (cm 21.) (rn2/,) {c rn 
2
/s) (cm 2/,) 

"" (,.) 

3.58E+Ol I 7 ,75E 04 I 2,78E-02 I 0.00E+OO I O.OOF +00 I 2.78E"02 I 105 I 15 

Expnncn< Of lnr,n;,,, 

sq,.;valon, so uece lnc,n,c~ Expo suee 

fo,,ndat,on "'"""' souoco Time foe d,uet,o n > 

Aee• "' Peele< attenuation bldg, Finite Finite 
cea ck, nu rn b~,, caafflclant, "o~c., source source d~pl~"on. 

A.,. 0 , 
c~p(Pe') u C I term 1pterm ,, d~,>tetlon 

(cm 
2

) jun,tl~••) (unltless) (~lg/m 
3

) (unit!ess[ (secr1 l•··I (YES/NO) 

4,00E+_02 I l.27E+06 I 8,73f_-04 I 4.42E+OO I NA I NA I NA I NA 

R~eo,oncc 

R,C 

(m g/m ~} 

7,UE-01 
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(") 
Cl 
"Tl 
0 
~ 

~ 

<D 

$: 
SL-ADV-FebD4 adj Hexane 

SCROLL 
DOWN 

TO "END" 

E:N_Q 

RE SUL TS SHEET 

RISK-BASED SOIi CONCENTRATION CAL CUI ATIONS 

ln<a oor lndoo, R1s•"ba~~d F,nnl 

oxpasuce ~xposu,~ ,ndoe, So,I 
.soil e~posu,e s otu, 

~on~ .. 

~ac~lnog.,n nonca,clnogen ~on~ .. C 
(µg/,g) (µshs) (µg/kg) {µg/-g) (µg/kg) 

NA j 1.65E+0l I 1.65E+0l I !:)}8E+04 I l .6bE+0l 

INCREMENTAL RISK CAI CULATIONS 

lnc,em~n,ai 

VH pu, 

c.acc,no9<,n 

NA 

Hazard 

q uotle nt 

from v n po, 

NA 

'Ai::,'..:;'. _,\("_;1~ Al-:J ERPn~i ~;\ '\·,f';]t:,,f-<;'( l~l~. I C/'i\' (J•~-' 1·-io · ;·::i: ~!:: ·::;u1... T'\'. i" f.C:-:'.R'.")f"<'3 ;\KC: r=•:::o~;:,,F '•IT} 
MESSAGE: The values of Csource and Cbuilding on the !NTERCALCS worksheet are based on unity and do not represent actual values. 
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(") 
C, 
"T1 
0 ...,. ...,. 
<D 

"' .,, 

H~n•y', Hen,y's 

lavv conscc.nt 1'W ccnstont 

D,rru s;v ,cy D1tru slvlty at r~facc n c ~ 

D 

LQl__E__:_Q_l 

END 

,ompHotuce, tempeca<un, 

D_ H 
{c ,n 

2/s) (atm-m 
3/rn of) 

l,77F-05 I 2,lBE-03 

T, 
("CJ 

.f.5 

CHEMICAL PROPERTIES SHEET 

Enth~lpy of 

vn p orlZutlon ot Norm al 

than<>cmal bo.,,ng c""'"'"' 
oo;l,ng point p o,nt, •~mpocature, 

ti.H, .• Ta Tc 
(cadm 01) ("K) ("Kl 

6~70Ei I 373.oo I 510,QQ ____ I 

2 of? 

Organic Pu,~ 

c,rban componRnt LJ net Poysico! 

pae<ltlon vv ., .. , R~f~canc~ 

coamc,ent, solu i,;hty, facto,, 

K s URF RcC tempecatuce, 

{cm ;:/g) (m g/L) (µg/"' 3f 7 (m 9/m 3) (S.L.G) 

7 ,77F+Ol I 7 , 30_E_:t-_04 I 7 .0E-08 I 6.0E.=fil 



(1 
0 .,, 
0 
~ 

~ 

"' 00 ... 

Exp os .. r~ 

' 

9.46E+08 I 

A,·ea or 

enclosed 

~,~ d ,-, 

As 
{cm

2
) 

l .06E +06 j 

Soil~water 
partition 

coefficient, 

K, 

(cm3/g) 

2.34E-02 I 
F,n,ta 

ottonuat,on 

coefficient. 

'"" 
(un;,1ass) 

NA I 
~ 

Stcatum A 

So ucca· 

b u;ldlng alc""lled 

sapnca<'on, pu,•oslty, 

L, 9,,' 

(cm 3/c m :;) 

105 I 0.314 

Crack" C,"~k 

~apth 

below 

catlo, gra a a, 

" z 
(un"l~ss) 1-•J _ 

3,77F-04 I 15 

Sourr a 

vapor C,ock 

~one., '" d,us. 

C 
"""""" 

(µg/ m 3) 1 .. 1 

6.26E+02 I 0.10 

Mass F,na<o 

limit Suurce 

b,d~• bid g 

c,onc., 

C C 

(µg/ m 3) (µg/ "' ') 

NA I NA 

Stcotu m B Stratum C 

a;,-c;.,od alc"MJ~d 

pocos,ty p<HDSl<y, 

'· e 
,_, 

{c n, 3/c m 
3

} (cm 
3
/cm 

1
) 

I ERROR I ERROR I 

Entnatpy ot Haney's law 

¥apo,.,auon at ~onstont oc 

ave. soH • v e, so" 

<cmp,;1arn,e, vampaco<uco, 

t..H,.TS Hrs 

(col/ m .,,) (atm -m 
3
/ m ol) 

I 7,034 I 1.16E 03 I 

flvacago C,ac~ 

va poc offoctlv., 

rrow rate diffusion 

Into Ol<>g., cocffic<cnt, 

o.,,, o••.,e, 

(cm 3/s) (cm 
2
/,) 

I l.56E+Ol I l .40E-02 I 

Fina, 

tin•<• Un" 
sou,ca bldg. 

co nc., rector, 

c, .. ,e,oo URF 

(µg/m3) (µg/m 3t 1 

I NA I 1.0E-08 I 

INTERMEDIATE CALCULATIONS SHEET 

S""'"m A Stcatum A Stcatu m A Stratum A F100,-

•"active "'"" Initial soil B,d g, 

toes! Cluld ,ntC,~O,C celatlve a,, aff~cc;vo vapoc seam concentration 
s at,,,n,,on, pecmeabll,ty, pa;mcab,llty, perm a a t>,hty. p u,'ilft etec, used, 

s ., X c, 0.,,,,,,,,, 

(,.'/,. ') (er,/) (cmz) (cm 
2
) (cm) (~lg/kg) (,.'/,) 

0.079 I 1.52[-08 I 0.957 I 1.551:.-08 I 4,000 I 1.DDE+00 I l.6~_E+04 

Stcota,m Stratum s.,,rn,,, T otol 

Hanry
0

s low Va po, A B C 

constant at viscosJty ac ,etfe~"va ~ITcctlve efhct,vC err,ectlve D,rruslon Convac"o~ 

av•. ~o,I ave. soil .a,ffus,on d,rcu slo n d;rru ,;on Oiffu~,on psth pat!, 

te m pecatura, tompocotu1,;, coe<tlcient, co ~mc,~n,, coaff<clon•, ~ocmclent [ong<h, length, 

H'- µ,, D"" 

' D
0 "s D""c D""r ,_ ,_ 

(unltk•-~) I g/c m s (cm 
2
/s) (cm 2/,) (cm

2
/s) (, .'!,) 

5.01 E 02 I I .75E 04 I 1.10E-02 I O.OOE~OO I O.OOf+OO I 7 .40E 02 I 105 I 15 

Expc>nant af lor;n,<a 

equivalent soucce lnf,n•t<, Exposuce 

roundstlon ;n,a oor soucce T,m e to, ""'"''"" > 
Arc-a of P~"'""' attanuat,o~ o,ag. Finite Finite 

~"'"-~, numbec, ~~~<flcicne, cone .. source source d~pEetlo", 

A 
"'""' 

,.,,(P.') 
" C,"""''' 

~ term ~, term ,, deple<lon 

(cm 
2
) (u n,uo,,) (unltlessl (µg/ m 3) {unitless) (sec)"1 

1-·-1 \YES/NO) 

4,00F+02 I 1.22E+l2 I 8,3Ql;_-04 I 5.20E-01 I NA I NA I NA I NA 

Roh.one~ 

R,C 

(mg/"' 3) 

e~Q1-01 

3 of? 



C) 
0 .,, 
0 
~ 

~ 

(D 
00 
00 

SL-ADV-Feb04 adj MeCI 

SCROLL 
DOWN 

TO" END" 

END 

RES UL TS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS: INCREMENTAL RISK CAI CU LA TIO NS· 

lnccc,m ~ ntal Hazocd 

In do9; lndoo, R,sk·~as~d F ,n a I quotient 

expos uce ,n d DOC So,1 e, om , • poc 

soil expos,.,~ ~atu, 

one .. 

cacc,nogen noncarclnog~n cone., C nonca,~lnog~n 

(µ,,/.,,) (µg/kg) (µg/~,,) (µg/~g) (µghs) 

4.68E 1 02 I 7 ,20E+02 I 1.Z0E,02 I _ _L04E+06 I 1.20E+02 NA NA 

ivF';··:;i\(_;r: ND i RF'11:: ,::: ,·,•••i',h'.- L,ELC'N: !IJIJ 1-_()'j' ,.J':'.E. f<C::'31J;_;•:; 1•=- 1:P.RCR'.'., ,"..PC:: P?E''.)E>lr 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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n 
0 
"Tl 
0 
~ 

~ 

"' "' 0 

Henc/~ Heney s 

D,,fo~'""Y O"'"";""Y 
on a,r, tcmp~racuc~, ,~rnpecoture, 

D, D_ H 
(r.m 2/~J (cm 2/s) (_,,_:_m-n,-~/mo1) 

8.08E:Q2 __ _1_ 9.B0E-06 I 5.58E-05 

END 

Te 
(Tl 

25 

CHEMICAL PROPERTIES SHEET 

En,h olpy cf Or,ian,c 

vs""'""''"'" a, Nnrm RI carbon 

,h~ no,mal boding C,1tlcal pana<lc n 

boUln g pa;n,, po,nc, tern pecatuce, co amc,~n,, 

~H T, Tc K 

(cal/mcl) (°K) ("Kl (em -'•/g) 

7,481 I 3s2.5o I 536,78 I 2.30E+00 I 

2 of? 

Pu,~ 

component Unis Pnysic al 

wa,er Raro,once 

~olubll,ty facto;, 

s URF R,C ,~mpcrocu,~, 

(m g/L) (µg/m 3rl (,,, g/ ,n 3) (S.LG) 

2.23E+05 I 0.0F+00 I 5.0E+00 



n 
0 
-n 
0 
~ 

~ 

"' "' ~ 

E,.posu,e 

9.46E+08 I 

A,eo <>f 

enclosed 

gca de, 

As 
(c.,,2) 

1.06E+06 I 

Soil-water 
partition 

coefficient, 

K, 

(cm3/g) 

4.60E-03 I 
F,na<a 

~ttanuot>on 

coefflclent, 
,a, 

I•"'"·,.) 

NA I 
~ 

Stratum A 

Soucca· 

t>uJldlng o;r•f,"~d 

sap a cation pNo,slty, 

L, g_' 
(cm 3/cm 3

) 

105 I 0.314 

C,ack" C,ock 
do pch 

b olovv 

,atlo, gco da, 

" z 
c~_,..__,_,1ess) 

3,77F-04 I 15 

Sou re a 

VO por C,.,ek 

cone., cad<u~, 

c,ooev 

(µg/ m 3) I• •I 

2.19E+01 I 0.10 

Mass F1n,ta 

limit ~uurc~ 

btd9, bid g, 

cone., <=On<=-. 

c""""•"• C 

(µg/m 3) (µg/m J) 

NA I NA 

Sc,utu m B S<ratum C 

a1,-,,,1c" a""''"~" 
po,os,cy, pocoslty, 

9. e 9.' 

( •• 't •• 'I (~n, 3/cm 3
) 

I C.RROR I ERROR I 

EnchsOpy of H~n,/, lavv 

vapoc;zatlon at ~onstan, ac 

ave. soil nv o, so" 

•~mpHa<uce, t~m perntu,~, 

l'.\H._TS H cs 
(ca!/mol) (ocm·m 3/mol) 

I 8,419 I 2,63F-05 I 

Avecage C,~~k 
va po; ecfectlve 

now rate d1ffu",on 

Into bldg., coefficlen< 

o.o .. O"·'"' 

(cm 
3
/s) (rn2/,) 

I 1.56E +07 I l.lZE-02 I 

F,na, 

Cl note Un" 
sou,cP bldg. 

co nc,. factor, 

C URF 

(µg/m 3) (µg/m])"1 

I NA I NA I 

INTERMEDIATE CALCULATIONS SHEET 

Stc,num A Stratum A Stc,<t<lm A Stea tum A F10,.,,-

HF~cc,va w•ll Initial soil Bldg, 

tocaJ rluld ln<c•n~,c celat;ve afr effan,v~ vopo, seam concentration 
s aturatlon, p~rm ~nb,1;,y, µ~cmeab 1,ty, p~,m~ab""1• pe"m e,ec, used, 

s X 
CCOC' 

c, Qo,,aOOOO 

(cm 
3
/" m 

3
) (cm 

2
) (rn2) 

. ,, 
\cm / i~ m 1 (µg/kg) ( .... '!.) 

0,079 I 1.62[-08 I 0,957 I 1.55E-0B I 4,000 I 1.00E+00 I l.69C.1-04 

Stratum S,,.,u m Stc • tu m T o,a, 

Henry slaw Va po, A B C overall 

constant at v,~cos,L~ at effectlv~ orrocuv ~ effect,v~ orrocc,v e O;m,s,on Convect,on 

ave. sol! a vo, •u" d,tru soon d,r,u.,un diffusion d,crus.o n pa<h path 

<empPcarnca. t~mp~••eu,~, coerflclent, ,o~ff,c,,.,n,, coeff,clant, co.,ff,~,ent, length, 1ang,n, 

H'Ts µ15 D"" 
' 

D""r; D"" C D""r L. L 

(u "'''~·'" g/c,n s) (cm 2/s} (cm 2/,) (cm 2/~) (cm 2/,) s. (c .) 

l .73E 03 I l.75E-04 I l .lZE-02 I 0,00E-00 I 0.00E+00 I 7 .l ZF:-02 I 105 I 15 

EKponon< oC IM,nlca 

~q,.,v~lont sou,ce lnf,n"o E~posuce 

foundation and our soucca L,n o ,·or du,ot,on > 

A,ea of p""'"' a,tenuat,on bid~, Finite Finite 
ccack, n~mb~c, c~emcient, con~,. source source depletion 

A.,. 0 , 
exp(Pa') a C 0 term 1+1 term 'a dep!eUon 

(cm 2) (u n,tle ss) (u c<"l<>ss) (µg/m 3) (unltless) (sec)"1 
lsec) (YES/NO) 

4,00E+()2. I 1.24E+15 I 8.l0E-04 I 1.77E-02 I NA I NA I NA I NA 

R~,ec~nce 

R,C 

(,., g/ m 3) 

5.0E, 00 
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C) 
0 .,, 
0 ...,. ...,. 
"' CD 

"' SL-ADV-Feb04 adj MEK 

SCROLL 
DOWN 

TO "END" 

END 

RES UL TS SHEET 

RISK-BASED SOIL CONCENTRATION CALCUI_ATIONS 

In aooc In Ooo; Rosk-bas~d F,n ., 
~,po~u,·~ lnaooc Su,, 

o~p os,ire s aturatlo n ,,,posure 

soil 

~ac~,no9on noncarclnogen c<>nc., c .. , c<>nc,, 

(µg/kg) (µg/kg) (µg/kg) (µg/kg) (µg/kg) 

NA I 2,95E+04 I 2.95E+04 I 1.15E +07 I 2.95E+_Q'.'\ 

INCRFMFNTAL RISK CALCULATIONS 

ln~-nrnOO'"' H.,.,a 
quotient 

,,~ ,n a e por 

earc,nogen 

NA NA 

l\•E':-'3.il.CE ;;-_ -n :::. ppr 1F'. ,:;ur,,.-: 1,-i_A_r;,y DELCJ'N · 1,1) 1 ,1 H)'i 1.J·3E i<E 3UL '':'. II'" I;' RRCR'.:, \P~- 1'·1 l) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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C") 
0 
"T1 
0 
~ 

~ 

<D 
<D ... 

H~n,/s Henr/s 
low cnns<an, ISVV C<>nstant 

Dirfuslv;cy D1cruslv,ty at C<>hr<>nc<> 

um pora,uco, tern pecatuc9, 

D" D_ H T, 
(cm

2/,) (cm
2
/,,) {otm "'..)~~ 1°C) 

]_,50E-02 I 7,B0E-06 I 1.38E-04_ 9 

END 

CHEMICAL PROPERTIES SHEET 

Enrholp,Y ~r 0,ganlc 

vaporlzae>nn "" Nonna, ca,b~ n 

th<> nocm al bo;1,n g Cntica, pa,c,c;on 

bo;.,ng po,nt point, temp ~,~turo, coenlc,ent, 

t.H •. , Te Tc K 

(cpi/ m o<l !°Kl ('Kl (cm 3/g) 

8,243 I 389.50 I 571.00 I _ 9.06E+00 I 

2of7 

Pur~ 

compon<>nt Un" Ph:,~,c.SI 

wat<>, Retecenc<> 

sol"b;l,<y, 

s URF R,C tempe,atuce, 

(m g/L) (µg/ m 3rl (.,1. "') (S.L,G) 

1.90E+04 I 0.0E+00 I 3,0E+00 



(") 
0 
-n 
0 
~ 

~ 

~ 
~ 

"' 

Exposuc~ 

dq•~"on, 

' 

9.46[ f08 ! 

A,ea of 

g,od <>, 

As 
{cm

2
) 

1,06E::+-.9_6 _ _1 

Soil-water 
partition 

coefficient. 
K, 

{cm3/g) 

1.81E-02 I 
F1no<a 

ott~nuo<; •" 

cocITlcH,nt, 

""' 

NA I 
_!:ND 

S<c~<um A 
Snu;~o• 

b,,,ld;r, g a,c·r;,ied 

~eparation, pocoslty, 

L, '·' 
(,,';.,') 

7 05 I 0,314 

C,.,ck- C,·ack 

depth 

cot!o, gro d a, 

" z 
"""' 

(un;<loss) 

3,77E-04 I 75 

Sou;ca 

V<> pee C,ack 

cone., ,a<Bus, 

C 

lo,I, 01 1 .. 1 

3.74E+Ol I 0.10 

Mass F,n"• 
limit source 

bfdg. bid g 

cone., cone., 

c,""·"" C 

(µg/ m 3) (µg/rn 3) 

NA I NA 

Stea tum B S,r.,<u m C 

., .. ,, ..... 01,-r,l1ed 

p~raa;cy, pocoslty, 

9_B e.c 
{cm 3/cm'.

1
} (cm J/cm 

3
) 

I ERROR I ERROR I 

Enthalpy of Henc/s law 

vapo",a,;on"' constant a< 

tc,npccotu,~, <empacutuce, 

t.H •. TS H,s 

(cal/ m .,,) (atm ·m 
3
/m 01) 

I 9,862 I 5.70E-05 I 

Avecage C,ack 

va poc off~ctlve 

flovv rate diffusion 

Into bld9., coemc!ent, 

o .. ,, oo-.,., 

(cm 3/s) (sm "/,) 

I 1.56E+m I 1.04E-02 I 

F,nsl 

f,n;,o Un" 
sou,c~ bldg, 

cone,, factor, 

c,_,'°"" URF 

(µ,,/,,,3) (µg/ m 3)"1 

I NA I NA I 

INTERMEDIATE CALCULATIONS SHEET 

Stcotu m A Sers tu ,n A Stcotum A S"atu,,, A Finne• 

offo~c;vo war< Initial soil B,d g 

totol nu;d intclns,r. C~lauve ale etfe~tove vnp<>C seam concentration 
sac,,,a<lon, po;moabll,cy, pe,meab,l,ty, p~,m~gU,.,ty, pac<motoc, used, 

s . , . X ccocS 
c, o .... ., 

(c "' 
3
/c m 

1
} (cm 2) (em?) (cm 

2
) ~"' ! (µg/kg) __ (,,'/.) 

0.079 I 1.62E-08 I 0.957 I 1.5!:>[-08 I 4,000 I 1.00E+00 J 1.69E+04 

Stca<.•lm Stcotu m S«~tu 1n Total 

Honrv'• l•w VapM A B C 

constant at V'S~OS>'Y H c,ffec,lve 9IT<>CUvC etre-.tlv~ crrccuve D1ffus,on Convection 

dlttusoon d;ffu~lon pn<h pach 

tc '" p,e,·otu,a, tam p<>cntu;o, coemc,ent, c • -,rne,e nt, coefflcla nt, coeffaclent long<h, !P ngth, 

H'--s µTS D"" 

' 
D""s D""c D""T L. L, 

{u n,tl~,~) I g/c m -,) (cm 2/s) (,.m2/,) (cm
2
/s) (, m '/.) ., (,. 

2.45E-03 I 7 .75F-04 I 7 .04E-02 I O.OOE-00 I O.OOE+OO j 1_04E-02 I 105 I 15 

E,ponant "' lnf•nlu 

equivalent so uccc lnfln,te Exposure 

coun<>atlon •ndoo, sourcc~ T, me for ducotlon > 

A,~. o, Peclet ~"'<>nu,n,on 010 g, Finite Finite 
c,c~ck, number, ,ocfflcie~,, con,., source source depletion, 

A axp(P~') " c"""""" 
p term IJlterm 'a dopl~Uu" 

(cmz) (u,,,llc> sl (unities sl {µg/m 3) (unitlessl {sec)"1 
1···1 (YES/NOJ 

4,00E-02 I 1.86E+ 16 I 8.0ZE-04 I 3.001;-02 I NA I NA I NA I NA 

Rofo••~"ce 

R,C 

(," g/ m J) 

3.0E+OO 

3 of? 



(") 
CJ 
"T1 
0 ... ... 
CD 

"' a, 

SL~ADV~Feb04 adj MIBK 

SCROLL 
DOWN 

TO" END" 

END 

RE SUL TS SHEET 

RISK-BASED SOIL CONCENTRATION CAI_CUI.ATIONS: 

In door In.a.,.,, Reek-based Final 

$.,,, 

u,ct 

caccln<>gc n ncnea,c,n<>gan eone., C 
(µg/kg) (µ~/.g) (µg/ks,) (µs,/kg) (µg/kg) 

NA I l.04E+04 I 1.04E,04 I J.24E+06 j 1.04E+04 

INCREMENTAL RISK CAI CULATIONS 

lnqc ,r, <>ncal 

vapor 

cacclnog~n 

NA 

Ha ,ard 

q ~""" '" 

,,., m VO f'~' 

noncarc;nagan 

NA 

r·,ECS''.,.2.,(;E A!·D Ef~f-'i ,·:: 1.,Jl\-'ll",/]/,\;.;_:y E\ELQ'/; -, l'-:u· J-::;1::. ::..:1:~ 'C'.UI_ - •,; F EPRCf<':, A.RF r=·PF:~~.[ r,J r,: 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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(") 
Cl .,, 
0 
~ 

~ 

"' "' 00 

H.,n,/~ H~n,y, 
1aw constant 1.,w <constant 

D,ffus;v1w D<rrusiYlty 

in a", 

D 
(c 1'1 2/,) 

5.90E-02 

E.[iD 

,ompe,-arnca, <omP'""''""'' 
D_ H 

(cm 2/,) (,,,m-m 3/mol) 

7~50E-06 ] 4,82E-04 

Te 
("CJ 

25_ 

CHEMICAL PROPERTIES SHEET 

Fnthaipy of 

vapnnz"tlon '" Norm el 

th• normal boding Cr1c1ca1 

bolling p<>int, point, tern por,<uc~, 

~H T, Tc 
\"•,/ m 01) CK) ("Kl 

70,373 I 491.14 I 

2 of? 

Onasn,c Puco 

cacOon component Unit Physl<,OI 

pacc,tion wat~c ,es~ Raforonco 

coernclent sol•, o;i;,y, facrnc, 

K s URF R,C 

{cm 'l/g) (m g/L) (µg/m 3rl (m efm_] (S,LG) 

I 3JOE+01 I 3.4E-05 l_____:L•F-03 ;; 



0 
Cl ,., 
0 
~ 

~ 

"' "' "' 

E,posuce 

' 

9.46E+08 I 

A,~,. .,, 

g,o de, 

As 

(cm 2) 

1.06E+06 I 

Soil-water 
partition 

coefficient, 

K, 

(cm3/g) 

4.00E+OO I 
F,nlta 

•t<c n ua<,c n 

ooefffclent, 

""' 
u n><less) 

NA I 
~ 

S<rotum A 
Soucc a· 
t>uJldLng eic"fl"•" 

sepa,aclon poros,ty, 

L, ,_, 
(cm 3/cm 3

) 

105 I 0.314 

Crack· C,-ack 
ds-pth 

catlo, gca de, 

" z c,os, 

c~_., __ ,_t!_~ss) ... ) 
3.77E 04 I 75 

Suu,c~ 

va poc Crack 
cone., co~lus. 

c.," .. 
(µg/ m 3) I· .. 1 

1.61E+OO I O."IO 

Mass F,~"o 
limit sourco 

bldg. blc!g. 
con~., cone., 

C C 

(µ9/ m 3) (µ9/m 3) 

NA I NA 

Stea tum 8 S,racum C 

.1,-«ll<>d a,r·rllOaQ 
po;o,acy, pocoslty, 

e. e 0. C 

(cm 3/c m 3) 1- "' '1." 'I 

I ERROR I ERROR I 

Entnalpy <>f Henry's law 
vapoc;,a<1on at r.ons<ant •• 

tan, p c,cacu,·e, tam pe,at~,~. 

tH,.TS H,s 

(ca.Imo!} (acm-m
3/mo,) 

I 72,913 I 7 .52E-04 I 

Ave,aga C,oc~ 
vapoc ~crccc,ve 

flo= Cote d,r,u slon 
Into bldg., coceficlcn<, 

0 ..... D"""" 

(cm 3/s) ( •• ,'Is) 

I 7.56E+01 I 8,20F-03 I 

F,n al 
Clnlte Un;, 

,ou«o~ b!dg, rls ~ 
cone., '" """• 

C,"'""" URF 

(µg/m ") (µ9/m 3J"1 

I NA I 3.4E"05 I 

INTERMEDIATE CALCULATIONS SHEET 

Stea tum A Stcatu,,, A Scc~,u m A Stratum A F,,,Q,-

AffPc<,v<, ''"" Initial soil 8109. 

'°'"' nu,d lntnn,1~ C0IAUvc, o;, ecrs-~-tlva vapor seem concentration 

~·"""""'"' parm aa!>,laty, p~,m~~Olf,ty, p ac,n • a """Y• p~,<,n e,ec, used, 

s X ··-·· c, o ....... 
(cm 3/c m J) (cm?) (cm2) (cm2) (om 1 (µg/kg) ( ... o',.J 

0,079 I l .62E 08 I 0.957 I 1.55E-08 I 4 000 I 1.00E+OO I 7.69!:::.+04 

Svacu"' Stcat,.,m St,atum T "''"' 
HAMY slow Vapor A B C 

constant at v,;r,os,cy "' ettectlv~ ccrocuv o effe~t•vs- orrocc.ve O;r,u~;on Conve~tlon 
path p oth 

,~mpecatuce, tempcru<u,~, coernc,ent. ,o.,ff,cl,•,>t, coafflclant, coaffl~len<, length, length, 

H',s µ,s D"" 
' 

o··•· e D""c D"", L. L, 

(u n;tlc.,s (g/cm-s) (cm 
2/,) (.,m 21,) (em 2/s) ( ... '/.) ... (." 

6.54F-03 I 1.75E 0'1 I 8.ZOF-03 I O.OOE+OO I O,OOE+OO I 8.20E 03 I 105 I 75 

Expor.~nt or ln11n1te 
c~u,volen< sourr,s, lnc,na<e Exposuca 

Coundotlon In door soucca T;m ~ Coe d"rn,lon > 

A,~."' Peclet n<ecnuot;on bid 9. Finite Finite 
o,ack, numb cc, coern~••n<. cunc., source source rj~pl~<lon, 

A 
"'""" 

~-p(P~'} a C,.,,a,aa f1term IJl term ,, rj~ploUon 

(en/) (u n;t0c,s •l (u n«!~ ,,) (µg/ m 3) (unitless) (sec)"1 
ls••I (YES/NO) 

_ __j.OOE+02 I 4.86E+20 I 7.75E-04 I I ,25F-03 I NA I NA I NA I NA 

R,,fo,<>nce 

R,C 

{mg/ m 3) 

3.0E-03 

3 of? 



C? 
0 
"Tl 
0 
~ 

N 
0 
0 
0 

SL-ADV-Feb04 adj Naphthalene 

SCROLL 
DOWN 

TO" END" 

END 

RES UL TS SHEET 

RISK-BASED SOIL CONCENTRATION CALCUI..ATIONS INCREMENTAL RISK CAI_CUI A TIO NS: 

lnccem e ntai Ho,ord 

In dooc lndoo< R,,,-bas~d F,n al quotient 

~,p~S u,•~ In dooc Su11 e, om a a poc 

ex~osuca 

cacclnogan n • n~o,~1no9en cone., c""' 
(µg/sg) (µg/,g) (µg/~g) (µg/kg) (µg/kg) 

5,7ZE+0l I 2.S0E 1 02 I b.72E+01 I 1.ZSE+05 I 5)2E+0l NA NA 

ivlCS'C;_2..GE_ AW) ,_-,?I-'' ,P c::u1·._.,11·.1li's~Y 8C.LO';'-' 1·,Cn ,_!':::1~. -~[SUL..C-~, F EF'.RC',ciS .c\F'I' r~FTSL'fl! 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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0 
C .,, 
0 
~ 

"' 0 
0 

"' 

H~n,/s Heo,cy s 

lnvv r,onst~nt IOVV constant 

D,m,,,v,<y D,rrus,vl<y at ,e,ecen~• 

En ale, 

D 

(co'/s) 

8~70E-02 

END 

,ompecocure, tompa,at~ce, 

D, H T, 
(~m 2/~) (atrn n:)mol) (Tl 

1.QQ_E>0S j 5."IBE-03 29_ 

CHEMICAL PROPERTIES SHEET 

Enthalpy of 0,ga n,c 

vnpcclz•>'•on '" Norm al ca,oon 

tnenwmol Po'l,n g C,.tical p ,cc;c.on 

bo;1,ng point poln<, ,~m poco,uce. coeffl~,ent, 

f..H •. , Te Tc K"" 
(c,.1/ moil ("Kl ('Kl (,m 3/q) 

8,661 I 411.60 I 630.30 I 3.63E+02 

2 of? 

Pure 
compon~nt Unit phy~lcal 

wat~, Retecence 

solub,IILy, tactor 

s URF R,C tern perat,,,e, 

(m ,,/LJ (µ<>Im 3rl (mg/ m 
1

) (S,L,Gl 

I l.78E+02 I _Q.0E+00 I l.0E-01 



() 
C ,, 
0 
~ 

N 
0 
0 
w 

s" «ceo-

Exposuca b,,,1d,c,g 

d~c.,te~n, ~~p~,at;o n, 

L, 

9.46E+08 ! 105 

A,ao of 

C,ack-

to-,oca 

,~ aca a 

gca de, 

As " (cm
2) _ (unltless) 

1.06E+06 I 3,77F-04 

Soil-water Sou re e 

partition v a poc 

coefficient, cunc., 

K, c,o"'"" 
(cm3/g) (µy/m 3) 

Sten<~ m A 

pocos,ty, 

,: 
(c,'l<,'I 

0.314 

C-acls 

depth 

zo,«• 

l<" 

15 

Crock 

ca dlu s. 

r,,,c, 

)cm) 

Stea tum B 

poro,,,y, ,_, 
{~_".'_.lfc m ~) 

Ei3.R_OR 

En,naEpy of 

vapoc<zat;<,n a< 

!>.H •. TS 

ca,/ moil 

10,404 

Avecage 

In<,• bldg., 

0 .... 
(rn 3/_,) 

S«~u,m C 

pocoslty, ,_, 
(,m 3/c ,n 

3) 

ERROR 

HaMy
0

s law 

,ampe,atuce, 

Hrs 
(atm-m 3/m ol) 

2_,_04E-03 

C,ack 

D'"'-" 

{cm 
2
/s) 

INTERMEDIATE CALCULATIONS SHEET 

Sten tum A 

to-01 Clu>d 

satu,atlon, 

s 
(,,';"" 'I 

0.079 

Hency
0

s law 

te ,n p,.,·at•,ce, 

H',s 

(u n,tless) 

8.79[-02 

Ana of 

c,ack, 

A0 , 0 " 

I• m 'J 

Stcatum A Stcatc,m A 

po;n,~•b,llty, pecm~ab,J,ty, 

,, 
(em 2) 

J.c6ZE-08 

Va po, 

v;secos;cy at 

Te m pocH<U, ~, 

µ,, 
g/cm-s) 

1.75E~04 

Exponent~, 

equivalent 

Pecjet 

nu~h~,, 

e,p(Pe') 

(un,tJass) 

(cm 
2

) 

0.957 

Stcotum 

A 

coetflc,ent, 

D"" ;, 
(cm 

2/s) 

1.21 E-02 

IM,n,ca 

coefflc,ant, 

a 

(u ,.;tless) 

Strotu m A F100,-

so,I Initial soil B,.,g, 
afh~t;v,, vapo, concentration 
P~""cablE,ty, used, 

•, X 
""" 

c, Q,.,, .. "" 

(cm
2

) (µg/kg) ,_\•-'!<) 

1.55[-08 4,000 I 1.00E+00 I 1.69[ 104 

s._,arnm S,rn,., m T otol 

B C 
D,,.uslon Conv~ctlon 

dltfusio n a;rruslon p"ch p~th 

co affic,c <><, coettlclant, rength. ,~" gtl>, 

D 0

""1; D""c D""T L. L, 

(o.m 2/s) (cm 2/~) ( •• ,';<) I« l«I 

0,00F-00 0.00E+00 I 1,21 E 02 I 105 I 15 

lnfln,ta Exposuca 

Tome for <fu,atlon > 

O!dg. Finite Finite 
source source depletion, 

C,,,.,a, /3term \jlterm ,, d~p1~Uu" 

(p~jn, 3) (unitless) (sec)"1 
(s2cl (YES/NOJ 

7.26E-01 I 1,71 E+02 I 0.70 I ~-- -- I I I NA I NA I I I l.~tit:.+UI I l,ZlC.-0;:'. I 4.00E+02 I 7.07E+l4 I 8.77E-04 I 9,09E-0Z I NA I NA I I I 

F,nlte 

Mass F;nlte 

limit .,uucce 

attenuation bids, bldg, 

O-Q<>'f'~leM, cone,, cone., 

•ct• coa,,Ooo C,,,,,,ao 

(µg/m3) {µg/m3) 

NA I NA I NA 

~ 

F,n "' 
f,nlte 

source old 9, 

cone., 

C 

(µ9/,n '.!) 

I NA I 

Unit 

fa'""''• 
URF 

(µg/m 3r1 

NA 

Ro,~,~.,~~ 

R,C 

(mg/m 3) 

1,0E-01 
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(") 
0 .,, 
0 
~ 

"' 0 
0 .... 

SL-ADV-Feb04 adj oXylenes 

SCROLL 
DOWN 

TO "END" 

END 

RESULTS SHEET 

RISK-BASED SOIi CONCENTRATION CAI CUI A TIO NS INCREMENTAL RISK CAI CULATIONS: 

lnccemental H" '"'" 
l~dou, Ind ooc R,~k·b •,~a f-,,,., quot<cnt 

~xposuce Sod from v• pa, 

cxpc.su,e satucatlc>n ~xposu.-e 

soil 

nonca,c;nagen cnnc,. C cac<c,n og~ n noncarclnog~n 

(µg/_kg) i!:'._g/kg) (µ,,/,g) (µg/kg) (µ,a/kg) 

NA l.75E+OZ l .15E-1 OZ I 1.41E+05 I l.75E+0_2. ~A NA 

r,,I;'. '-;,-::_,\(,; ''·iD !::RP<'·:-~; .SU\·1\1A•'-('-" I ()·J\ (;J<"'; NU> !J''.:f:_ .'.;;_f::•0:u· -:-'.:: 11· .,-~'.RCR'': ;\F''' ,. :I '.:.: '.H) 
MESSAGE: The values of Csource and Cbui!ding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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(") 
C 
"Tl 
0 
~ 

N 
0 
0 
0'I 

HeoH/s H ~n•/, 
law co,.,sta01t law constant 

D1m,,,v"y Dirrus,v,<y at cef~cenc~ 

D. 
le m 2/s) 

7 ~20E-02 

END 

tcmpecoture, temp~ca,uro, 

D. H 
(cm

2
/~) {atn, '."

3
/mol) 

8.201;:Qfi __ l____l_84E-02 

T, 
('C) 

25 

CHEMICAL PROPERTIES SHEET 

E,,.i,01py or 

v., porlaot,oo, st Norm"' 

the nocm ai oo;,,n g Cnt1ca, 

boi!lng point po,n,, ,cm pe,arnce. 

6H Te Tc 

lc~1/"' 01) ('Kl !YI 

8,288 I 394.40 I 620.20 I 

2 of? 

0,gan,c Puce 

co,t,on component 

pacc,<;on 

coem~;on,, solubility, 

K., s 
("m 3/~) (,n g/[_J 

1.55E:i:Q_~ I 2.00E+02 I 

Unit 

fo~,o,, 

URF 
(µ9/m 3)" 1 

2.6E-Ql 

Rerecenc~ 

R,C 

(m ~!_m 3) 

4~0E-02 

pi,yslcnl 

temp~,ocurc, 

(S L,G) 

-~ 



C) 
0 ,, 
0 
~ 

N 
0 
0 .... 

Sa urea-

Exposucc b c.eldlng 

du,~caon, sepaeatoon, 

' L, 

9.46E+08 ! 105 

Aeaa of 

C,.ck-
co-<ota 

·~ ac9a 

g,~d ~, 

As " (cm 2) 

1_,06_E+06 _[j.77E-04 

Soil-water Suucc~ 

partition vapoe 

coefficient, co,,c., 

K, C 
'""'"" 

(cm%) (µg/,,,:') 

3.10E-01 I 7.97E+02 I 
f,n1ta 

Mass 
limit 

at<e n uatlon bldg. 

cc.ernclent, 

cas 
c""'""o 
(µg/ rn 3) 

NA I NA I 
~ 

S,,.,,u,,., A 

poeoslty, 

'·" 
(c.,.3/rn3) 

0.314 

C,-~~k 
depth 

z,,.c, 

15 

Cea eek 

radius, 

I~·" l 

0,10 

F,nita 

so ueoa 

bldg. 

cone., 

coallO,ao 

(µg/m 3) 

NA 

I 

I 

Stratum B 

poros><y, 

e. a 

[RRQ_R 

Enchalpy o< 

va porlzat;o n a, 

!>..H,,TS 

(col/m <>I) 

9,553 

Av,.c•g~ 

lnto b,~,., 

Q'"" 

(." '1.1 

1,56E+0l 

f;n al 

f'n,to 

sou«ca bldg, 

~<>n•., 

c .. "."""" 
(µg/,,.,3) 

NA 

Stratum C 
~o,I 

pocosl,y, 

e.' 
(c rn 3/,m 32 

ERROR 

Haney, law 

H,s 

(otm m
3

/_,n __ ~'./_ 

L~E-03 

Ceac~ 

D""""" 

(so '1,1 

I 1.00E-02 

Unit 

ra cto,, 

URF 

(~lg/ ,n 3r1 

I 2.5E-07 

INTERMEDIATE CALCULATIONS SHEET 

Sti·atu m A 

s 

0.079 

Han,,.'s law 

tam peratur~, 

H'·s 

(unlt!~ss) 

3,36E-0l 

A,·,-~,,, 
c,r;,c .. , 

A.,,c, 

(cm2) 

_4_,90E~02 

Ra<arano• 

RsC 

lm g/ m 3) 

4.0E-~ 

Steatum A Stcnum A Strntu m A 

eelat>va afe 9fhc,;vo vapoc 

p~cmeablllty, pocmgab,l"Y, p~e<n~ablE,ty, ., 
(rn 2) 

1.621::.-08 

Vapw 

v<scos;,y at 

µ,, 

/J;_/cm·s 

l_,_75E-04 

Exponent of 

e~uJvalent 

Peclet 

-, um bee, 

exp(Pe') 

{un"losc.) 

9.00E+76 

3 o/7 

(em') 

0.957 

Sec.tum 

A 

coaf'f,cfant, 

D""I\ 

(cm 2/g) 

7 ,00E-02 

lnf,n;,o 

co<>ff;~lonc, 

a 

\"""'•ssl 

7,98£.-04 

•. 
(cm

2
) 

1.SSE-08 

Strntu m 

B 

D""s 

(cm 
2/s) 

0.00E+00 

lnfJnlte 

bJdg. 

c.,.,,.,o, 
IJ.tg/m 3) 

6.36E-07 

f,oor· 

xccocs 

4~000 

s .... ,um 

C 

coetflr.<a nt, 

D""c 
(~ m 2/,,) 

0.00E+00 

Finite 
source 
~ term 

{unitlessL 

NA I 

Initial soil 
concentration 

used, 
c, 

(~lg/kg) 

1.00E+00 

T otnl 

D""T 

(. "'1.1 

l ,00E-02 

Finite 
source 
1pterm 

(secr1 

NA I 

B,d g 

000110,09 

(. "'1.1 

l.69E+_Q4 

D1m,sio~ 

p•<h 

la ngt~, 

L. 

105 

Time foe 

dcpl~"un, 

lo 

(s es) 

NA 

Co~v~ctlon 

path 

l<•ngth 

L. 

J_;i_ 

Exposure 

d,n .,;c.n > 

dopi~ci<>n 

lYES/NO) 

NA 



0 
C .,, 
0 
~ 

N 
0 
0 

"' SL-ADV-Feb04 adj PCE 

SCROLL 
DOWN 

TO "END' 

END 

RES UL TS SHEET 

RISK-BASED SOIL CONCENTRATIDr~ CALCULATIONS l~KREMFNTAL RISK CALCULATIONS 

lnuQm~ncal Haurtj 

In dooc lndooc R,s~-oas~d F,n ., 9 uu«e nt 

o xp~S U I~ d ooc So,, fcum vapor 

exposuca "°'"' 
rnQoo, 0>', 

cac,clnogon nonca,clnogen C c~cc,no~on 

(µg/Kg) (~tg/is g) (µg/Kg) (µghg) (µg/':_~)_ 

1.47E+0l I 6.56E+00 I 6.56E-,00 I !3,44E+04 I 6.56E+00 NA NA 

~:l'::':•C,.£>.C;t:: A!·D i'.<?i'/' -:\;i\·]f';]/,\;:;,:',' BEL(Y'A I\U: J·.:;1:_ .:;,:r:•·::uL·-·c: I~ 1::.Y.RCi<':, A?:: r=·PE'.::,E~·IT} 

MESSAGE: The values of Csource and Cbuilding on the lNTERCALCS worksheet are based on unity and do not represent actual values. 
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(') 

0 .,, 
0 
~ 

N 
C 
~ 

0 

H~nry 0 s He,,c/s 
I•.,, c~nstant la.,, cans<,ant 

O;m,,;v,cy D,ffuslvlty at ,gf<aC~ nca 

D" 
l""'H 

7_,_69E-02 

END 

In watg;, ,omp~,arnce, tempuats,C~, 

D_ H 
_{~ ~otm -m 

3
/ mo,) 

8.4_:ll;_::_O__§__l_____l_,_64E-03 

T, 
("CJ 

2~ 

CHEMICAL PROPERTIES SHEET 

EnthQlpY of 

vapo,;zatlon nt Nocm ~, 

t~ A norm al boll,ng C,1t,cal 

bolling point, peen,, tompecatu,e, 

fi.H, .• T, Tc 
(c adm 01) ("K) ("Kl 

8,525 _]_411.52 I 676.20 I 

2of7 

0,g a nlc Pu,.. 

c~Cbon component Unit P~~s1ca1 

pa;t,t,on ..,.,atac c;s~ Re,erencg 

coomc,oM, so1u bil>ty ra ctoc, 

Koc s URF R,C tempo,acuce, 

{cm 3/g) (m g/L) 
(µg/ m 3r1 (mg/m

3
) (S,L.G) 

3,89F +02 I 7 .85_E+02 I 0,0E+00 I 1.0.I.:.Ql 



0 
0 ,, 
0 
~ 

N 
0 
~ 
~ 

[,pos,.ce 

9.46E+08 I 

A,eo of 

~•o d a, 

A, 
(cm2) 

l ,06F+06 I 

Soil-water 
partition 

coefficient, 

K,, 

(cm3/g) 

7.?BE-01 I 
F,nlt~ 

attonua,,on 

cocffacleM, 

'"" 

~ I 

END 

So.,r~•• 

1>u,1o;n9 

sepaca<lon 

L, 

105 I 

C,ack" 

" 
("""'"ss] 

3.77E 04 I 

S.,u,ce 

va pac 

co,,c,, 

C 
'""'"" 

(µ,,Im") 

7 ,55E+02 I 

Mass 
limit 
bl~Y• 

c""'""" 
(µ,,Im 3) 

NA I 

Stea tum A 

a;r-n>led 

por<>~•n, 

e_' 
(c ,n 

3
/c m 

3
) 

0.314 

C,ock 
d ep<h 

gcadc-, 

z ., ... 
Cm I 

15 

Crack 

ca dlus, 

re•oo, 

1° m I 

0.70 

F,n1t• 

~cure<> 

bldg. 

cone., 

coolla,ao 

(µg/m 3) 

NA 

Stca<t•!m B Stea tum C 

alc•f,il• ~ a;,-nlled 

pu,us.Ly, poro sit~, 

e.e e.c 
(cm 3/c m 3) (cm "/cm 'J 

I [RROR I ERROR I 

Encnalpy of H • ncy
0

s law 

vapo,.zaelon .,e conscanL a, 

tam o ac•tuca, t• m perature-, 

iiH,.1s H,s 

(cal/m ol) (atm"m 
3
/mal) 

I 10.248 I 3.06E 03 I 

A,o,age Cea ck 

V•• poc e"ect,ve 

,O • w rate o,tfu ••on 

Into bl~s .. caemclent, 

O,r,, D"""" 

(cm 
3
/s) (en//.) 

I 1.56E+01 I 1,07.E::_:02 I 

F,.,., 

nnlte U"" 
sourca bldg, ""~ 

cone., ta ctoc, 

C URF 

(µg/m ]) (µg/m3r1 

I NA ! NA ! 

INTERMEDIATE CALCULATIONS SHEET 

St,a<u m A Stea tum A St,.sru ,,., A Sscat" m A F1oor-

effective wall Initial soil B1d9. 

tot•I rru,Q I ntrrn sl ~ r~ia,;,c, a;, errectlve vapoe seam concentration 

, .c.uac<on, parm 0.,1>,h<y, p~,,cl~bb,,,ty, pa;moab•l"Y• p~oim ~<H, used, 

s X c, Qo,,a,Oao 

(cm 3/c m J) (cm
2
) {cm 2) (cm 2) cm (µg/kg) (cm S/,J 

0,079 I 1.62E-08 I 0.957 I 7 .55E-08 I 4,000 I 1.00E+00 I l.69E+04 

S""'" ,,, Stcatum Sc,etum T oeal 

H~ncy, lavv Vapoc A B C 

oon.eant at v,sooslty at off~"""" ef!eotlva <>ff<>Cciv e atfar.t,v• O;rru s.on Convocc,on 

patn 
p ""' 

tampacaeu,,•, tempecatura, cccffic,<=nt, coefflcl~nt, cc>eff,cfent, coaff1c<a,,e, Ian gth, length, 

H' rs µ,, Do""/\ o--,-6 D""c D0 "r L, L 

(u n;tlc~S g/c m s) (cm 2/s) (cm 2/s) (cmz/,) (sm'/,J om) C "' I 

1.32E-0l I l,75E-04 I 1.07E-02 I 0.00E+00 I 0.00F+00 I l.07E02 I 105 I 15 

E~pon~nt oc Infinite 

aq ,;,v Olen< s oucce I"""""' E,posuca 

toundae,on ,n dooc SO,,, .. • T,m a foe du,otlon > 

A,·ea or Paci at BttenuatJon bid~, Finite Finite 

cr"~k numbac, o • u'f[Ll<>nt, co nc., source source depletion, 

Ar,or< ex p(P~') a C,o,mao /3term lj_lterm 'c 0 aploe;o n 

(cm 
2
) (unltl~••l (u n,tlessl (~lg/ m 

3) ~unitless) (sec)"1 lao•I (YES/NO) 

4.00E+02 I _L_48E+75 I 8.05E-04 -- I l ,25E-01 I NA I NA I NA I NA 

Ra~or~c,co 

R,C 

(mg/m 3) 

1.0E-01 

3 af7 



0 
0 ..,, 
0 ... 
N 
0 ... 
N 

SL-ADV-Feb04 adj pXylenes 

SCROLL 
DOWN 

TO" END" 

END 

RE SUL TS SHEET 

RISK-BASED SOIi CONCENTRATION CAI CUI ATIONS: INCREMENTAL RISK CALCULATIONS 

l~ccc-m e ntal H,,acd 

In doo; lndoo, R;, k"b" ,~d F,n nl quotla nt 

~,posu,e So,I ~"'"" v a poc 

oKpos,,ce ~Kpo~uce 

~"'"'~og&n noncacGlnogen c,., ca,cenogen nnnca,~lnogen 

~g/k'J) (µg/_. __ ~) (f_g/~g) (j.l_g/~ (.!:'._g/sg) 

NA 8.38E+01 8.38E 1 07 1.57E-,.05 8.38E-t-QJ NA NA 

r,,IE':>:C:.il,(;[ / :,a :::: RFYlF'. ,_.:,,,;:\·1\,i_,:,_f",:\' [OELU'/'! r_!),_ l I\ C j .,!<E R::·::u'_-:-c:: 1: .. [-_PR;'.";R:C-- ci._p:: i:-•:';['.-,t" '·ll) 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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() 
CJ 
;g 
~ 

N 
0 
~ .... 

Henc/s Honc/s 

Dim, s lv,t~ Dirru s,v;cy a, c~ra,a n c • 

D_ 
(, a 'f,) 

7_,_70E-02 

END 

tam paratuc<>, tcm p~cature, 

D_ H 
_{cm 2/s) (otm-m 3/ma,) 

8,QQ_E:_~Q6 I 2.74E-03 

T, 
("CJ 

25 

CHEMICAL PROPERTIES SHEET 

Enthalpy of 

vopQ,lc,,,lcn .,< N<>rn, al 
u, • nc>cm a> l,o>l,ng Cnucal 

boll,ng po,nt, po,n,, te m pecat 

.t,,H, .• Ts Tc 

(cadm 01) ("K) ("Kl 

8J_37 I 41 s.31 I 636.00 I 

2 of7 

Org a nlc Pucs• 
corb<>n component Un,, Pnyslcal 
p~rtlt,on ="'"' C<S~ R.,.,~noe 

c<><>mc,~n,, solu Dll,ty Fa'""'• 

K s URF R,C '"mp <>CAtuce. 

(cm :l/s,) (m g/L) (µ,,/,,, 3rl (mg/m
3

) (S,LG) 

7,76E+02 I 3.10E+02 I 0,0E+00 I _l_0E+00 



(") 
0 
"Tl 
0 
~ 

"' 0 
~ 

"' 

E,posuce 

9.J:.6E+08 

A,~~ ur 

g,·o dP, 

A, 
(cm 2) 

l ,06E+06 

Soil~water 
partition 

coefficient, 

Ka 
(cm3/g) 

1.55E+00 I 
F,n,co 

St<unuatlon 

coetrlclent, 

""" 
unltfess) 

NA I 
~ 

SoucGo-
t>u,l~lng 

sepo,a.lon, 

L, 

l_Q.5_ 

C,ack" 
,o-,ot~I 

catlo. 

" 
(unities s) 

3.11.E-04 

Sou•~~ 

va p<.>C 

C 

(µg/m3) 

2,88E+01 

Mass 
limit 
bldg 

co nc., 

C,,,., "" 
(µg/,n 3) 

NA 

Su·otum A 

.,;,-c,1,~a 

pocos,ty, 

•." 

0.314 

C,~ck 

depth 

scad~, 

z., .. , 
• "l 

15 

C,ac~ 
ca dlus, 

I· -I 

I 0,70 

Finite 

so ucce 

bldg, 

cone,, 

C,"·'"·"" 
(µg/m J) 

I NA 

Sten tum B 

so<! 

P"'"";,y, 

'· e 
ic m 3/c m 3) 

ER~O& 

En,nalpy ot 

vapoc;z~t;on ~, 

~H •. TS 

ca1/m ol 

10,450 

Average 

;ns<> bldR., 

a ... 
(~ m 3/s) 

I 1.56E+01 

F,n ,1 

f•n,to 

.,ou,~,, bl<lg. 

cone., 

C 

(µg/m 3) 

I NA 

Sc,atum C 

•""C,i!od 

pocos,ty, ,.c 
(c n, ·'/':_ m 3) 

ERROR 

Henc,'s law 

H1s 
(ocm-m3/mot) 

1_,_08E~Q3_ 

C,ack 

coefficient, 

D"'·-"' 

I -~86E-03 

Un1t 

fa ct<>C, 

URF 

(~tg/m 3rl 

I NA 

INTERMEDIATE CALCULATIONS SHEET 

St,"tum A 

s 
(cm 3/cno 3) 

0_,_079 

He Mys law 

temp~•~<uc~. 

H'1s 

(u n;tle ss) 

4.64E-0Z 

Aco• of 

crack, 

Ac,;o• 

(se ') 

i_,_00E +OZ_ 

Reference 

R,C 

I",;" 'I 

l .0E+00 

Stea tum A Stea tum A 

p~cmR"bdecy, permeaDll,ty, 

ic m 2) 

1.62[-0§_ 

Vapor 

v,sco;,ty al 

HV o, soil 

perotu,e, 

µ,c 
g/c m-s) 

l.75E-04 

Exponent of 

equ>valent 

Pee let 

G• p(Pc') 

{u nltless) 

l.56E+17 

3 of 7 

(cm 2) 

0_,_957 

S,,~," m 

A 

coeff,c;unt, 

D""A 

( 0 ,.,,2/,) 

9.86F-03 

lnc,n,ce 

coefficient, 

a 

(u ,,,<less) 

7,97f-04 

Stcotu m A 

orractlve vapoc 

p~rma•b,O,<y, 

(cm2l 

7 .SSE-08 

Stcatum 

B 

coefficient, 

D"'.li 

(rnz/s) 

0.00E+00 

lnt,nlto 

bldg, 

c""'"'"' 
~e,/m3) 

Z.30E-0Z 

F100,-

xc,.c, 

4,000 

s .. "tum 

C 

D0 "c 
(cm 2/~) 

0_,_00E+00 

Finite 
source 

/3 term 

{unitless) 

NA I 

Initial soil B,,,g. 
concentration v~~<llat,on 

used, 

c, 
Q""""" 

(µg/kg) 

1.00E+00 I 1.69t.+04 

T otnt 

,v~•~" 
O;rruslon 

path 

co~ff,c,~,ae, length, 

D0

"1 L. 
(cc '/s) . ") 

9.86F-03 ___l_______J 05 

Lmee<,c 

Finite 
source depletion, 

1v term ,, 
(sec)"1 

1. ••I 

NA I NA 

Convoc<,on 

p oth 

l~ng,~, 

L. 

• ,. I 

I ____le 

E,pos uce 

ducoUun > 

a cpletoo n 

(YES/NO) 

I NA 



(') 

Cl .,, 
0 
~ 

"' 0 
~ 

a, 

SL-ADV-Feb04 adj Styrene 

SCROLL 
DOWN 

TO "END" 

END 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS INCRl:'MFNTAL RISK CALCULATIONS 

lncr~m~n,ai Hazacd 

In dooc lndoo, R,,,-ba.sod Final q uotJe nt 

So,I from Va po, 

urnt 

ooo Ind nnc a,c, ;n<100, ale, 

cocc,no9en nonca,c,n<>g~n cone., c .. , cacc,nogen noncaccrnog&n 

(µg/kg) (µg/,g) (µ~/~~) (µg/kg) (µg/,g) unlcless 

NA I 4.54E+03 I 4.54E, 03 I 4.98E +05 I 4.54E+03 NA I\IA 

!\·IC'_)''.'.,'.\l';F •C ,·.-ui\'lf·.;IJ\.~Y ~Jf:.UY/c ·;,-'. I\Dl .. !-":;F __ :'.;;f:_':;LJ;_T5 IF EF'RC-R~- . .l.J'~: P~~E:St>IT 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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n 
0 
"T1 
0 .... 
"' 0 -CX) 

H~~,/s Henr/s 
l"w c~n,«,nt IOW constant 

D1rruS1v,ty D1ttuslv•ty a, rcf,.,~nc~ 

temperat•.r", ,ompHa<ure, 

D. Dw H 
(cm 2/s) (cm 2q 

7.90E;_~Q2 ___ L 9,l0E-06 I 7,03E-02 

END 

T, 
IT) 

_?!i 

CHEMICAL PROPERTIES SHEET 

En<halpy • f 

voporlzatl~n at Norm al 

th~ nocm OI boil,ng C,1t,cal 

boH•ng po,nt, po,nc, t~mperature, 

t.H._. Te Tc 

(codrn or) ("Kl ("K) 

7~505 I 36_QJ_6 I 544.20 I 

2of7 

O,.,s,,ic Pure 

""""' n 
component Un,, Phy~lc~l 

pacc,c,on wate, Retar~nco 

co"mc,~n,, solub'11ty, foctoc, 

KO< s URF R,C tampacatuc~, 

(cm 3/ g) (m 9 /L) (µ~/ "' '.lrl (mg/m 3) (S.1..G) 

7 .66E+Q2_ I U7E+03 ( 4.7 E-06 I __ 2.0E-03 



(") 
Cl 
"T1 
0 .... 
N 
0 .... 
"' 

Stea tum A 

Sour~~-

[,p~su;~ ~u,1o;n9 

LT 0.A 

9.46E 1-08 I 105 0.374 

A,eo of 

C,acK" C,ack 

,o·,ocs dopth 

"" 
gca oa, 

As " z 
(rn, z) (un"[nss) 

1.06E+06 ] _J:_,_J]E-04 }5 

Soil-water Soucco 
partition VO po, CracK 

coefficient, cone .. cadlus. 

K, c.""''" 
(cm3/g) (µg/ ,n 3) (cm) 

3.32E-01 I 4.91 E+0Z I 0.10 

F,""" 
Mass F1nJte 
limit ~our"C 

oetcn U o<le" l>[dg. bldg. 

co0fflcicnt.. "•n~., cone., 

,a, c,,,,o,no c •. ,,., ·" 
{u netlassl (µg/ m 3) (µg/m ') 

NA I NA I NA 

~ 

I 

I 

Strntu m B 
sell 

pocoslty, 

,, s 

i_cm 3/cm 3
) 

_l;;.B,_ROR 

En,Mslpy of 

vapocizatlon ~, 

tampecarnca, 

8H,.TS 

(ca1/mol} 

8~557 

Ave,aga 

ln<o ~Fd~., 

0,.,, 
(,.'!,) 

1 ,56F+0l 

F1nai 

fl note 

sou,o~ bldg. 

co nc., 

c""''"' e 

(~lg/ m 
3
) 

NA 

I 

I 

Stratum C 

poro~ecy, 

e,' 
(,,'1,""1 

ERROR 

Haney"s lav, 

HT; , 
(atm·m "/ m al) 

j,78E-03 

[,*ck 

coemclent, 

D"'""' 

-----~ 

1.l0E-02 

Un;, 

'""""• 
URF 

(µg/m3)"1 

4.7 E-06 

INTERMEDIATE CALCULATIONS SHEET 

Strat"cn A 

s 
tcm 3/~m 3

) 

0_,_079 

Hen,·y slaw 

tempacntuca, 

H'1s 

(u nltle ss} 

2.06E•0l 

Acaa of 

Ao,o<S 

(cm 2) 

4_,_001::.:t:QZ. 

Ratar~ncc 

R,C 

(mg/~j 

2.0E-03 

Stratum A Strntu m A 

pHm~nb<O,<y, pecmeabllaty, 

(cm
2
) _____ (cm

2
) 

l .62[-08 

Vap<>r 

v,.scoslty at 

µ,, 

(,/,"--) 

1.75E-0-1 

Exponent~, 

CGu,val~n, 

P0~,., 

oxp(Pc'} 

I·'""'"' ·I 

2.83E+15 

3 of7 

0_,_957 

Stea tum 

A 

coettlc,ant, 

D""A 

Sc m 2
/,) 

l.l0E"0Z 

lor,n,ca 

codflc;cnt, 

a 

(un<tla ss) 

8.Q_Bf_-04 

S,,-,,um A 

affac"v~ vspo, 

p •cm ~n b]l,cy, 

, 2\ \en, I 

J.55E-08 

Stcatum 

B 

D"'5 

(cm2/s) 

0.00E-00 

IM,n;,~ 

b!dg. 

C,.,, 0 ,,, 

(pg/m 3) 

3.97E-01 

F1,,o,· 

wall 

X 

4,000 

St.at.um 

C 

co afr.clant, 

D""c 

(rn 2/,) 

0,00E+00 

Finite 
source 
~ tenn 

\unltless) 

NA I 

Initial soil 
concentration 

used, 

c, 
~g/kg) 

1.00E+00 

Tota! 

D""T 

(,."/.) 

1.lOE-02 

Finite 
source 
\II term 

(sec)"1 

NA I 

B1ag. 

Q""""" 

(," 'I,) 

1.69[104 

O;m,s,on 

path 

length, 

L, 

105 

Tim a foe 

doplc<lon, 

•c 
(,.,) 

NA 

Convection 

p "''' 

1,,,,g,n, 

L, 

15 

Exposuce 

d,.c~tlon > 

deplatton 

(YES/NO) 

NA 



0 
0 .,, 
0 
~ 

"' 0 

"' 0 

SL-ADV-FebD4 adj TCE 

SCROLL 
DOWN 

TO" END" 

END 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIONS· 

lncnm~'""' Hazacd 

lnd<><>c 1,," ""' R,, k·b a s~d Fin al quoCl~,H 

S"" a a per from a a po• 

urst 

ooo 

ca,cln~g~n n<>nca,c,nogan cone .• c.", 
(µg/kg) (µghsl (µg/kg) (µg/kg) (µy/ky) 

1.50E+00 I 5.26E~01 I 5.26E-01 j 6.76E+05 I 5.26E-01 NA NA 

rvE~-•::.,\CF_ /;•;') :::c<P1 '":\,;l\.'lfl,·iARY BCLCY,\· '.)I' '\c~- :,J•-;[ RE~:u~---, 1--- Ef"\l<O;:;:':, ;\Pf: iC-~([;'-,f'.'r-n: 

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
MESSAGE: Risk/HQ or risk-based soil concentration is based on a route-to-route extrapolation. 
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(") 
C 
-n 
0 
~ 

"' 0 

"' "' 

Hen,/, H~n,y s 

law constant 1.,w conat"n' 

• 1ffus;v1ty 0,ftuslvlty a, caCQC@nea 

in a,r, 

D 
(., "I,) 

8~70E-02 

END 

>n wat~,, 

D, 
(c,,,2/,) 

8.60E-0_6 

,~mp ~rarnce te m perstur~, 

H Te 
_(acm-m 3/m 01) ("C) 

_!3.62E-03 I 25 

CHEMICAL PROPERTIES SHEET 

E,,,,aa,py of 
vapoclzotlon ~, Noem~I 

th a "'""' &I bolling C,1tlca, 

bo;l,ng po,m, point, ump~cacuce, 

.8.H,., Ts Tc 

(ca1/ moil !"Kl ("K) 

7.930 ! 383.78 I ~91, 79 I 

2 of? 

o,~ a n,r Pu,·~ 

cnch nn co,-.,ponent Un1t Pn;•s,r;,1 

~acc;<10 n watac c.sk R~,~ranca 

co efficient ~01<,t,,hcy, facto,, 

K s URF R£ ""mp e,atu,e, 
"" 

(cm 3
/~) (,,, ~11-l (µg/m 3)"7 (,n g/ ,n 3) (S.LG) 

l.82E+02 I 5.26E+02 I 0.0E+00 I 5.0_E 4:Q_Q_ 



0 
0 ,, 
0 
~ 

N 
0 
N ,.., 

Expos,ue 

' 

9.46E 1-08 I 

A,~o of 

g, ad~, 

A, 
{c,n __ :) 

1 .06F +06 I 

Soil~water 
partition 

coefficient, 

Ka 
(cm3/g) 

3.64E~01 I 
F,na<a 

atte nu atlo n 
coefflclant, 

,a, 

NA I 
~ 

So ucca" 
~ ulldln g 

sapocot;on, 

L, 

105 I 

C,ack· 

catio, 

" unltl~ss) 

3,77E-04 I 

Sourc~ 

va poc 
con~, 

C 

(µg/m 3) 

2.89E +02 I 

Mass 
limit 
bidg. 

C 

(µg/ m 3) 

NA I 

Stcat"m A 

o;r·r;1led 

po,oslty, ,_, 
(cm 3/cm 3

) 

0.314 I 

C,a ek 

d apth 
b~l<>w 
g, ode, 

z <••°' 

15 I 

C,ac~ 
radius, 

1--1 

0.10 I 

F,na<o 

bid g, 

c,.,,c.oo 

(µ~/ ffi 3) 

NA I 

Stea tum B 

a lr"fdl~~ 
pocc.>s"~' 

'-' 
(c,~i/cm_;)_ 

t.RROR 

Enthalpy of 
v• po,i, otoo n at 

te m P'" """ e, 

i'l.H,.TS 

(~nl/ m <>I 

9.154 

Av~,• ge 

,n,<> bldg,, 

a .. ,, 
(cm 3/,) 

l.56E+01 

Final 

•<>u,ce bldg 

C 

(µg/m 3) 

NA 

S,ratu m C 

p,,c~,1,y, 

0.' 
(ca.'/.,.'J 

E~ROR 

Hanry slaw 

HIS 

(atm ·m 3/m 01) 

2_,_92E1)~ 

C,ac~ 

coefflcl~cH, 

DC""' 

(,.'I,) 

1J1J;-02 

LJ nit 

cacto,, 

URF 

(µg/m 3r1 

NA 

INTERMEDIATE CALCULATIONS SHEET 

Stcatu m A 

s 

0_,_079 

H 8 n,y' s iavv 

H'·s 

(u n,tlos~) 

1,26E-01 

Acan of 

~r,•cS, 

A 

(cm 2) 

4~0Q_E-02 

Rc,e,ence 

R,C 

im g/ m 3) 

5,_9.!;;_+00 

Stea tum A Stcstum A 
,o,1 

pa;m~•blllty, pacmaablllCy, 

(c,,,2) 

1.621:.-08 

Vap<oc 

v.scos;,y at 

temp<>eotuc<e, 

µ!S 

}2_/cm 

1.75F-04 

Exponent ot 

c~u,valent 

P.,1.,, 

cxp{Pe') 

J.u,,,,1~es) 

1,Q7£+14 

3 of? 

(rn2) 

0,957 

Str~tu m 

A 

coeff,r.,<>n<, 

D""A 

icm2/,) 

1.21 E-02 

IM,n,te 

coefflcls,nt, 

a 

{un"l~.s) 

8,17E-04 

S,,.,,un, A 

~ffectose vapor 

permcnb,i;t~, 

(c~2) 

.55E:_9_~ 

S<ca<um 
B 

coefflr.;., n,, 

D""s 

ir.m2/,) 

0.00E-00 

lnf,n;,c 

bldg, 

C,c,lO,ao 

(t_ty/_~ 

2.36E-01 

F1"'••· 
Initial soil 

concentration 
p e;;m ct~,, used, 

X ..... c, 
.. ' (µg/kg) 

4~000 I 1,00E+00 

S,,;a<,am Tctnl 
C "'""'"" 

effc<c<,ve 
d"CU"1un dlffu 

coetflc;s,n<, coerr.c,ent, 

D""c D""T 

(cm 2/,) 1- .a"/,) 

0.00E+00 I 1.Z-IE-02 

Finite Finite 
source source 
p term 1vterm 

{unitlessl (secr1 

NA I NA 

B1dg 

o .. ,, .. ,. 
( •• '!,) 

l_69E+0_4 

D,m,s"'" 
pnth 

le ngtn, 

L, 

105 

T,m e foe 

aeplHlon, 

,, 
(sec) 

I NA 

Convec"on 
paU, 

length, 

L. 

l·· 

12 

Exposuce 

ducatlon > 

a cpl~c;on 

(YES/NO) 

NA 



C'l 
Cl .,, 
0 
~ 

"' 0 

~ 

SL-ADV-Feb04 adj Toluene 

SCROLL 
DOWN 

TO" END" 

END 

RESULTS SHEET 

RISK-BASED SOIL CONCENTRATION CALCUI_ATIONS 

Ind oo, lndoo, R,sk"b•~~d F,,..., 

~,posu, r So., 

~,po.suce nxposure 

cacc,nogen n<>n~a,c;nogan c,., 
(µg/kg) (~l~/k g} (~g/.g) (µg/kg) (E_g/kg) 

~A 2.21 E+03 2~27 E+03 .l1_9E+05 2.21 E+03 

INCRElvlENTAL RISK CALCULATIONS 

l~c,emental 

lndoo, al,, 

cacclnog~n 

NA 

H. ,a,d 

quot;~nt 

from vnpol 

noncacc,nogan 

N.6_ 

\I;_''.: ·;:~ ;l.W) U-H-';·\~ ~;U,/ -<,::y [?!: I_ !'i-,' \i)Cl l"K)T '.! ::r_ ~;,::-'. ''.1 ... ,!..T'.:; ii ,-~'.kCJ~''.'. ,-\P,- i-'?l':'.~I:: :,ff) 

MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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(') 
0 .,, 
0 
~ 

"' 0 

"' "' 

CHEMICAL PROPERTIES SHEET 

H~nr/e H,a.n;y
0

s Enthalpy of Org•n,~ 

,~w eonstan< low eonstnnt v,,poel<~tlon at Nocmol 

D1rruslv1ty D1m,slv•<y "'cHaceoca bo.,,ng C,,,,~~, panltlon 

D 

(en//,) 

6.90E-Q~ 

END 

t~mp~ra<uco, ,cmpocarnce, 

D, H 

(.=_~atm-m
3 /mol) 

7,90E-06 I 1,90E-03 

T, 
("CJ 

.?5-

bolling po,nc, 

""' (ca,/ m 01) 

9JOO 

tempecatu,e, ~<>Hf,c;onc, 

T, 
("Kl 

453_,.2_7 

2 of 8 

Tc 
_tl2 

705~00 

K,, 
{ctn 3/~) 

6, l 7E:+Jl_f_ 

Puce 

compons,nt Unit Pnysle•O 

Rat'aranc~ 

soJub,bty, fQ~,or, eonc., 

5 URF R,C temp~cOt>,CO, 

(,n ~fl_j (µg/ m 3rl (m g/m 3
) (S,LG) 

l,56E+02 j 0. 0 E + QQ_ ~ 1 



(1 
CJ 
"Tl 
0 
~ 

N 
0 
N ..., 

E,posu,e 

9.45E+08 

A,,,~ .,, 

g,a de, 

Ae 

(c rn 2) 

l ,06F+06 

Soil-water 
partition 

coefficient, 

K,, 

(cm3/g) 

1.23E+00 I 

f,n1ta 

att,;, n uatlon 

CO<>ff•o-lant, 

,a, 

NA I 
~ 

Sou,ce-

bulldrng 

sepaca<lon 

L, 

105 

C,a,c~-

,atlo, 

" (c,,,,,,cs) 

3J7E-04 

Source 

va poc 

cone,. 

c,oo,c• 

(µg/m 3) 

2.23E+0l 

Mass 
limit 
bid~, 

cLinc,, 

c"'""'"" 
(µg/ m 3) 

NA 

I 

I 

Stea tum A 

porns,ty, 

e_' 
(e,S/c,S) 

0.374 

C,ack 

d open 

"'" d<>, 

zcco" 
e ·l 

1_;; 

Crack 

ca dlu s, 

le ·I 

0.10 

f;n,cc 

~our~~ 

b'dg, 

cone., 

co"""'"" 
(µg/m3) 

NA 

I 

I 

Stea tum B 

a;,-rHle o 

p<>,'<>s,iy, 

'-' 
(<=m J/, m 

3
) 

l;_RROR 

Enthalpy ot 

vapo,<,atlon ~, 

ave, soil 

i1H,,r,; 

(ccal/m ol) 

11,687 

Av,;,,ag~ 

Into bldg., 

0,,,, 
(~ m 3/_,) 

7 .56F+0l 

F,n ., 
f'nltc 

~~u,c~ bldg 

cone., 

C 

(µ,/.') 

NA 

Stcatum C 

po,os;ty, 

e,c 

(e > 'fe > 
1
) 

ERROR 

H~n,,', , • .., 

tS'm p,;,cotu,o, 

HTS 

_(_atm-m 
3

/ rn ot) 

5_,_67E-04 

C,ack 

D"'"o' 

l-:_~"1 

I 9,58E-03 

Un1t 

'""'·"'• 
URF 

(µg/m3r1 

I NA 

INTERMEDIATE CALCULATIONS SHEET 

S,,,,,,,m A 

~•tu, ataon, 

s 
(<cm 3/~ m 3) 

0_,_079 

Heney s lav, 

H'Ts 

f,, n«l~ 

2.87E-02 

A, •• "' 
crack, 

A"'""' 
(ctn 2) 

4_,_00];:+02 

R~,~•cnce 

R,C 

lrn g/ m J) 

2.0E-01 

S«atu m A Stcatu m A 

pecm ~ot,;1;,y, p~, m oaOl!ety, 

(cm
2) (rn 2

) 

1.62[-08 

Vapo, 

v,,cos.cy at 

tempoco<u,~, 

µTS 

g/c m-s) 

l,75f-04 

Exponent of 

oq u<v a lent 

Peclet 

.,,,(Pc'} 

(u n,t]ess) 

4.91E+17 

3 of 8 

0_,_957 

S,,.,tum 
A 

coemclant, 

O""A 

(0,,,2/,) 

9.58E-03 

IM,n,te 

coafflclgnt, 

a 

{u n•tl• ss} 

7_,~3F-04 

St,·stum A 

eff,;,~<,vo vapo, 

pecm,;,at,;l,<y, 

(cm 1) 

J.55l:.-01:J 

Stcotum 

B 

co~ff'"'""'' 

D''''ri 

(~ m 
2
/,) 

0,00F+00 

ln'1n,te 

bldg, 

C,,,o,oo 

(µg/m 3) 

l .77E-02 

F,n~,-

pHlm etec, 

X 

4,000 

Sccotu ,n 

C 

coerr1c,ant, 

D""c 

(c,-,, 2/,) 

0.00E+00 

Finite 
source 
J3term 

{unitless) 

NA I 

Initial soil 
concentration 

used, 

c, 
(µg/kg} 

1.00E+00 

T otol 

D""r 
(c, '/,) 

9.58E-03 

Finite 
source 
\j.lterm 

(sec)"1 

NA 

B1rl9. 

Qoo;,oao 

(e, 0/,) 

1.69[ ,-04 

D,m,~,on 

pa•h 

length, 

L,, 

105 

T;,c, ~ roe 

<ioplHlon, 

<c 

lscel 

I NA 

Convection 

path 

l"ngth, 

L, 

kc) 

J__e, 

Expos uc,;, 

dusa.,on > 

deple"on 

(YES/NO) 

NA 



(") 
0 
"TI 
0 ... 
N 
0 
N 
00 

SL-ADV-Feb04 adj12DCB 

SCROLL 
DOWN 

TO" END" 

END 

RESULTS SHEET 

RISK-BAS FD SOIL CONCENTRATION CAI.CUI.A TIO NS INCRFMFNTAL RISK CALCULATIONS· 

lno,~m c ocal H.,.,n 

leodoot I~" oo, R;, k"h a sod F ,n "' quotient 

Su" frorn •, a pu, 

urst 

ca,clnogen noncarc,n~g~n cone., C c.occ,nogen noncacclnng~n 

(µg/kg) {µghg) (µg/~s) (µg/,g) (µg/kg) 

NA I l.78E+03 I lJS_F,03 I 2.0lE-t-05 I 1.18E+03 NA NA 

r·,..-1c.s-: i>,(;E A ·;D ::R~'(W ,·::u1._:1rvl1\R"e' E:lCLQ'); i\() C ,J'::1° :::;,:1,·,:uL - .:_:: 1~ E:J·'.FC~~- ,:\P_;::: P~'.f:,'.:,[;" 1-1·1 _' 
MESSAGE: The values of Csource and Cbuilding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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n 
0 
"Tl 
0 
~ 

"' 0 

"' "' 

I SL-ADV I 
v.""'" 3.7, 02/04 

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK·8ASt0 5011 COl"Kl'NT"tf\TION (.m, 'X YE:i ""') 

YES 

OR 
CAL CU LA 1 [ INCRE \·!El ITAL RISKS FROM ACTl,Al. SOI CONC ~>ITRA i ION (.o,., 'X' '" 'YES' "". ",. '""'"' .,,, "°' "•'•-) 

ENTER 

Ce-~,= 
CAS N. 

(aoamo,c, """ 

1a80Ba I 

ENTER 

A.,-.,o 

,, 
(Cl 

7[· 

ES:TE.'< 
S,,.,om A 

sec; 
, ..... 

C 0 

Lookup Soll 

12 

EN1 LR 
E.,e10>•0 

,, 

ENTER 
A,.,..,,., 

AT,:: 

k,l 

,es 

ENTER 

I""'' 

,, 
(µ,',,I 

ENTER 
o.,c, 

C, 

(=,,,l ,, 
ENTER 

<;, • .,._ A 

,. 
l•' ·'.· '1 

"§1_ 

EN rm 

So11·,oo,. 

,e 
{o-'•~-.'} 

j.Q. 

ENTER 
A,oco"'"' 

AT sc 

'd 

L: 

7 r 
H,TER 

D •• ," •• ,._ 

l:e..c:.l 

12~ 

ENTER 
S_..,,,m A 

0~39 

ENTER 

,, 

lQ\/U 

fNTER 

Lll 

l2. 

ENTER 

D ••. , ""'"W 

(enter value of 0 
if value is unknown) 

C, 

h' 

ENTER 
5, •• ,"m A 

a,· 
(M'/cm

1
) 

QJ)l..[ 

ENTER 

F""'"""" 

Ws 

1000 

FJCFR 

E., o ""'" 

u 
~l 

lli 

c"'"' "" 

,-"-'-'~"" I 

ENTER ENTER ENTER 

T "''·'" rr•-' ""' "" '° '"•• o, L, (co" G28) 

r ''"" '"" T "'""""" 
T,,csoo-s 

"'"'•~ B """""m C 

ENTER 
s,,, 

'"'""' A 
scs 

"'"'"A ([a,-- <olo• o 0) (En,••••'•• o, 0) I (usod <O •"lrro,s 

12:; 

ENTER 
S,_,.,._,.,. A 

1.• 
~) 

o.,-n 

ENTER 

[,,._,.,., 

Ha 

!.s..c,J 

2~ 

f:NTER 
r •. ,o, 

w 

1:J[.QC 

u, ••. , 

' 
ENTER 

s •••• ,,_ FJ 
scs 

.· LookupSoll • 
P""'meWrs 

[1\"i ~R 

l•1o•rean 

_Q_J_ 

ENER 

T """' "°" 

Tl-IQ 
( •• ,,. » 

_QJ_ 

ENTER 
s ..... m B 

(,/,~ ') 

u 
ENTER 

!noon, 

cc 
.L!.L!.' 

~ 

1 of7 

permeabiliM 

li 

EN'~ER 

S""'"~ B 

Q,_43 

ENTER 
S,,", ,_ B 

"·' 
/,n-'I 

E.NHR 

"''"'""" ""'"' 

'" L .... "'°''" 
Q" 

L.'ml 

ENTER 

u •••.•• """" 
rnocum A 

, .... •, 

C:NTE'< 
S""'""' B 

1.' 

0.002 

EfHER 

'"'"~ C 
scs 

Lookup Soll 
Par.,met•"' 

ENTER rnTrn ENTER ENTUI 
<;,,.,._ C S,,.._,rr C S,.",,_ C S, "'•"' C 

get· focc 

lo/•~') (c TI '.:c~ •, 

:.•3 0,002 



0 
0 .,, 
0 
~ 

N 
0 
<,,) 
0 

H~n,/s H~nr/s 

D,Ffus,v"y D1rrus1v1ty at r~h,~ nc~ 

D, 
I_•_'"_~.) 

7,00E-02 

END 

,~mpHotu,e, tempecatu,e, 

D_ H T, 
(cm 

2
/s) (ntm-rn 

3
/m 01) ("_C) 

7_,_S0E-06 I 7.32E-03 .f.5 

CHEMICAL PROPERTIES SHEET 

Fntho,py UC 

vaporization ot Nocmal 

che no,m al bo;i,ng Cm,cal 

bad•ng pa,,-,c, p ornt, tempo,a,u,o, 

"" T, Tc 

)cadm 01) ("K) rKI 

8~523 :l4.J.ll1 I 677 .05 I 

2 of? 

O,,,~nlc P,,r~ 

ca,no n componenc Un« Pi,ysicai 

p actlt<on woco, Rafar"neo 

coernc,ent, solub;l,ty, ,~e,ac, 

K s URF R,C <ompc,acuce, 

(-" 'I.) (,n e,/Lj (µ~/ m 3)"1 (mg/m 3
) (S,L,G) 

4,_Q_7_1;+02 I 1.67E+02 I 0.0E+_Q0 I l .0E-01 



(') 
0 .,, 
0 
~ 

"' 0 
<,) 
~ 

Exposure 

-··l 

9.46E+08 

A,en of 

~•ad e, 

Ae 
ir, m 2) 

1.06f+06 

Soil-water 
partition 

coefficient, 

Ka 
{cm3/g) 

8.14E-01 

f,o«e 

~"~"''"""" 
cucfflcEent, 

ca> 

NA 

I 

I 
E~ 

S~.,,~~-
b<,lld;n~ 

,epo,~Uu~, 

L, 

(cm 

105 

Crack· 

ratio, 

" (u ~•tie ss) 

3.77E-04 

Sou;co 

"'""" 
CQnc., 

C 

(µg/n> 3) 

1.42E+02 I 

Mass 
limit 
b]d g 

cone., 

C ·""'"" 

(µ,,Im 3) 

NA I 

Stcotu m A 
sod 

poros>ty, 

'-' 
(ccr, 3/em:1} 

0.374 

C,ac~ 
d eptn 

z., ... 

J~ 

C,·ack 

,adrus, 

"'°"' 

1~,,, l 

0,10 

f1noto 

S<>LICCC 

bldg 

c<>nc., 

COolloao 

(µg/m 3} 

NA 

S""'""' B Stcntum C 

pQCQO,l~, pocos<ey, 

8_3 e_c 
ic m 3/c m 3) 

ERROR CRRQR 

En,~"lPY or Henr,'s iaw 

v • po,;,oc,o~ at 

tam pe,atuce, t.• ,n P"'•·otucc,, 

b.H,,TS H ,s 

ca,/moll (sem-m
0I,.,,) 

J.Q1.55 2.9_3E-_9J_ 

/\v O CO g 0 C,ack 

lnto bldg, 

o'°" D"'"' 

{cm 3/s) (,,. "1.1 

I l.56F+0l I 9.72F-03 

f,n al 

nnlte Un" 
sou;cc bldg. 

cone,, hct •,, 

c •. ,,., URF 

(µ~Im 3
) (µg/m 3)"1 

I NA I NA 

INTERMEDIATE CALCULATIONS SHEET 

Stc3tu m A 

s,. 
(,,.'I.".°) 

0.079 

Henry s lavv 

tempeco,u,•~, 

HTS 

(u n1"tless) 

1.26E-0l 

A,~" 0£ 

''"c~, 

A"""' 
(cm 2) 

4.00E-02 

R~c~cence 

R,C 

(,,, ~I'" 3) 

_1.0E-01 

Sscat"m A 

pecm~ab"''Y• 

(cm
2

) 

l_,_62E-08 

V ~por 

v,scos"y"' 

tempecature, 

"'° glc m·s) 

l .75E-04 

E,po~on, oc 

equ•valont 

Pe clot 

number, 

• ,p(P,,') 

~ 

2,75£+ 77 

3 of? 

Stcntum A 

'" ee 01my, 

(c,,,2) 

0.957 

Stratum 

A 

cacmcl,ent, 

D""A 

(.,.,., Z/s) 

9,72E-03 

lnt1n•t~ 

cocmclent, 

a 

{un,u~.s) 

7.95E-04 

Stc,.<um A 

errectlve vapor 

P ~,m ~a '"'"Y• 

(cm22 

1.5:JE-08 

S"'"""' 
B 

coeff1c;~nt, 

o-,·13 
irn21,) 

0.00E+00 

lnr,n1tc 

bld9, 

c.,,,o,oo 

Q_t9/rn 3) 

l. l3E-01 

fl<>or· 

Initial soil Bldg. 

concentration 
used, 

x_<>O< c, 0.,,,. 
Cm•, (µg/kg) (cm '1-1 

4 000 I 1.00E+00 I 1.69E 1-04 

Stratum T atal 

C 
efF9cS,vO eITe c<ive D,cru s,on Conv•"""" 

d1ffus1<>n ai,ruslon P"'" pa<', 

coeftlclent, cc~ff1c,e<1<, '"" gth, lengt~, 

oo"c D""r '" L 

(cm 2/,) (cm 2/,) ,,.) "" I 

0.00E+00 I 9.72F-03 I 105 I 15 

Exps,~uc~ 

T1rn ~ Foe ducatoon > 

Finite Finite 
source source dopl~<.,on, 

~ term 1rterm ,, ~opo~caun 

1unit1essL (sec)"1 
I• 001 (YES/NO) 

NA I NA I NA I NA 



(") 
a 
"Tl 
0 
~ 

N 
0 
w 
N 

SL-ADV-Feb04 adjmXylenes 

SCROLL 
DOWN 

TO "END" 

END 

RESULTS SHEET 

RISK-BASED SOil CONCENTRATION CALCUI.ATIONS 

lnrjow In dooc R,,s·Pa,od F ,n "' 

~xpo,.u ~,pa sue~ ,nd<>"' Sa,, 
expo sue~ 

co nc., 

c~cc,no~~n noncaccEno~en cone,, C 
(µg/Kg) (~lg/e ~) (µglkg) (µg/e,g) (µg/k~) 

NA I 9.22E,Ol I 9.22E+U1 I l.43E+_Q5 I 9.22E+Ol 

INCREMENTAL RISK CAI CULATIONS: 

ln~•~rnoncal 

"" '"" 

ca,c,nogen 

',rn<tlessl 

NA 

Heza;c, 

quotlant 

fro rn a a po• 

nonca,clnog<an 

_N_A 

\E '::, 1". '-JD ! ... R~'L;•~'- -~:Uh \•1,ts::;;Y l' (lj,";, NOT ,y::t:. '<F ::1_r - ":: II ,-~n-.;:CR'.·, ·\~':: ,\II) 

MESSAGE: The values of Csource and Cbui!ding on the INTERCALCS worksheet are based on unity and do not represent actual values. 
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C') 
0 ,, 
0 .... 
"' 0 

\;! 

SCS Soil Type K, (cm/,) 

C 0,61 
CL 0,34 
L 0.50 

LS 4.38 
s 26,78 

SC 0.47 
SCL 0.55 
SI 1.82 

SIC 040 
SICL 046 
SIL 0,76 
SL 1.60 

I Propsrt,es LooKup Table, 

CAS N., Chemical 

67641 Acecaca 
67663 chloroform 
71432 Bea,ece 
71556 1, 1, 7-Trichlocoeth,. n e 
75274 Brom od1chloro methane 
78933 Mechylethylk,atone (2-outanone) 
79016 T rlc hi oro e<.hyl en e 
91203 Na,phthalehe 
95476 o-Xylene 

108383 rn-Xylen,a 
708883 Toluene 

a, 17/crnl 
0,01496 
0,01581 
0,01112 
0,03475 
0,03524 
0.03342 
0,02109 
0.00658 
0,01622 
0,00839 
0,00506 
0.02667 

Organic, 

partition 
cc,effi<_;lont, 

K,. 
(c rn °/ ,) 

5,75E,Ol 
3.98E+01 
5.89E+Ol 
1.10E+DZ 
5.50E+D1 
2.30E+OO 
1.66E+D2 
2.00E+03 
3.63E+02 
4.07E+02 
l .82E+02 

VLOOKUP TABLES 

S0;1 Pcopert;,05 Look~p Table 

Meaa G,a,a 
N /,a<coass1 M 1,rn;corn' a '•rn'/,rn'l 0, (crn°/crn

1
1 Q;ametec icml 

1,253 0,2019 0459 0,098 0,0092 

1A16 0,2938 0442 0,079 0,016 

1472 0,3207 0,399 0,061 0,020 
U46 04273 0,390 0,049 0,040 
3,177 0,6852 0,375 0,053 0,044 
1.208 0.1722 0.385 0.117 0.025 
1.330 0,2481 0.384 0,063 0,029 
7,679 0.4044 0489 0,050 0.0046 
1.321 0.2430 0481 0.111 0,0039 
1,521 0,3425 0482 0,090 0.0056 
7,663 0,3987 0439 0,065 O.Dll 
7,449 0.3099 0,387 0,039 0.030 

P,,. Henr/s 
,componc,nt law cconstant 

D,ffuslv,ty D1nu slvlty water Hc,nr/s at r<,farenco 
•n air, In w~ter, solubHity, lavv constant temperntu,e, 

D D_ s H' H 
{crn'fe) (c rn '/ s) (m 9 /L) {u hitl<>ss) {~,m-m 3/mo1) 

1.24E-01 1.14E-05 1.00E+06 l .59E-03 3,87E·05 
l .04E-01 1.00E-05 7.92E+03 1.SOE-01 3,66E,03 
8.80E-02 9.BOE-06 l.79E+03 2 27E·Ol 5.54E-03 
7.S0E-02 8.BOE·06 l .33E+03 7.03E·Ol U2E-02 
Z.98E-DZ 1.06E-05 6.74E+D3 6.54E-02 l .60E-03 
8.0SE-02 9.SOE,06 2.23E+05 2,29E,03 5,58E-05 
7.90E-DZ 9.lOE-06 1.47E+D3 4.21 E-01 1 .03E-D2 
5.90E-02 7.50E·D6 3.lOE+D1 l ,98E-02 4,82E·04 
8.70E-02 7.00E,05 1.78E+OZ 2,72E-Ol 5.lSE-03 
7.00E-02 7,SOE-06 1.61E+OZ 3.00E-01 7,32E,03 

B.70E-02 8.60E,06 5.26E+02 2.72E,01 6.62E-03 

1 of 1 

BulK Oar.5ity 8, SCS So,t 
{g/cm:1) / c rn '/c rn ;) Nam a 

143 0,275 Ciay 
148 0,768 C1~y Loam 

1 ,59 0,148 Laa rn 

7,62 0,076 Loamy Sand 

7.66 0,054 Sund 

1,63 0.197 Sundy C,"Y 
1.63 0,146 )undy C1ay La.~m 

1,35 0,167 Snt 
1.38 0.216 S11ty C1ay 

1.37 0.198 S11ty C,,,y Lo,:, m 
1.49 0,180 S11t Lc,a m 
1.62 0,703 Sandy Loam 

Heney s Enth"lpy of 
law c<>nstant Norm~E vaporization at u,,, 

reFecenca bollln g C,ltlcal the nb,·mal c,sk Rofc,rcnce 
t,;,mperature, point, temper"tu,0, bolling po,nt, factor, 

T, T, Tc ~H,, URF R,C 

("C) ("K) ("Kl (ccadmoi) (~tg/ rn 3)"1 (mg/m 3) 

25 329,20 508.10 6,955 0.0E-00 3,lE+Ol 

25 334,32 536.40 6,988 2.3E-05 9.BE-02 

25 353.24 562.16 7,342 7.BE-06 3.0E·02 

25 347,24 545.00 7,136 O,OE~OO 5.0E+D0 

25 363.15 585.85 7,800 3.7E-05 O.OE+OO 

25 352,50 536.78 7,481 O.OE-00 5.0E+OO 

25 360.36 544,20 7,505 4.lE-06 3.0E-03 

25 491.14 748.40 10,373 HE-05 3.0E-03 

25 417.60 630,30 8,661 O.OE-00 1 0E-01 

25 412,27 617.05 8,523 O.OE+OO l,OE-01 

25 383,78 591,79 7,930 O.OE+OO 5.0E+OO 
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Reset to 
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DATA ENTRY SHEET 

CALCULJ\TE RISK-BASED GROUNDWATER CONCENTRATION (~m, 'X" In "YES bo~) 

YES 

OR 
CALCULATE INCRl:MENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (enm X" In "YES bo, """ ,n,ua, gcouMwot~, cone, t,clow) 

ENTER 

Ct,om,cal 

CAS No 

(----·'" """ 
no d~•hc,\ 

71556 

ENTER 

A,;e,aoe 

sn,i/ 

g,oundwO<N 

>ompocatucu, 

I• 
CC) 

10 

ENTER 
Sccdtum A 

scs 
sc,02.E!." 

Lookup Soil 

12 

ENTCR 
Enclosed 

L .. ,. 

!ctn 

1Q 

ENTER 
A,ecaglng 

T 

YES 

ENTER 

I""'"' 
wnundwa<•c 

Cw 
(µolll 

ENTER 
D"P'" 

b•low ~<,do 

space nooc, 

Lo 

(=' 

15 

ENTER 
Stco,urn A 

SOIi d,y 

bu!' density, 

p,' 
(g/cm ') 

l§2. 

ENTER 

Sn,l-hlOg, 

dlffnc•n<lal, 

,Ip 

(g/cm-/) 

!ill 

ENTER 
Avorng,ng 

' 

cncclnogens, non•accmogoc,s, 

AT~ ATi;c 

IQ ]Q 

ENTER 

Daptn 

b~lnV" gcado 

to watac tal,I•, 

LwT 

leml 

7067 

Cnam,~n, 

1,1 T,-,n,1,,,-oe-t.hPr.o 

ENTER ENTER ENTER 
T o,o!s m ue< add up to vol"o "! ~c~II G28} 

T h,c,nc"' T i,1c,n•es 

T hlckno"" 

st,ornm R, '"'"'""' C, 
,ec•tum A, (Entac vatuq MO) ([nto, vah10 oc Q) 

(-"--"'-l 

1os1 T 

"" 
'=' --bl 

I 

ENTER ENTER ENTER ENTER 
Secacum A S<,arnm A 

poco;l<Y 

0.390 

ENTER 
E~c,osod 

l~ngtH, 

Le 

1000 I 

ENTER 

E,posHce 
-ac1on, 

ED 

icsl 

30 I 

pccos;,y, 

e"A 
(cm 3/cmJ) 

0.076 

ENTER 
Enc,os~d 

We 

1000 

ENTER 

£,posC,Co 

,cequonc,, 

EF 
[a• ~.,/~r 

350 

S,r,<um B 
scs 

'.l'.£." 
Lookup Soll 
Parameters 

12 

ENTER 

Enclo>od 

HoJ~ht, 

Hs 

244 

ENTER 
Ta,got 

TR 

l.OE,06 

S<catum B 

•••• a,y 

bulk dens.Cy, 

e 
p, 

(,/,,/) 

l§2. 

ENTER 

F,oorwall 

""'"'"' 

_QJ_ 

ENTER 
Tocgot hn,ocd 

quoeioM ,o, 

noncocclnooons, 

THQ 

QJ 

Used to calr,.,lat• clse-b0>od 

9'0•andwatac concon<coelon, 
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ENTER ENTER 

S"" 
scs 

dlca~tly aSovo soil type 

ENCER 
Sc,1 

suatum A 
scs 

sa,1 cyee 

(uscO to ,,;,rmata 

wa,ectabl•, dlccc<ly obove I soil oopw 

[E,,,arA B.o,C) wo<eetabl~ I PEll!!l_eabililvl 

A 

ENTER 
S<.aeum B 

pocoslty 
e 

0.39 

ENTER 

Ind<,~, 

ER 

11.b. 

0.25 

I LS 

ENTER 
St<otum B 

pornsl<y, 

0_ e 

(c,,, '1cm 
3

) 

0.076 

E~·FER 
S ... ,u,,. C 

scs 
,.,. '.l'.£." 

Lookup Soil 
Parameters 

12 

ENTER 
Avoro~• vopoc 

flow,.,~ Into bldg 

OR 

7 

L~a,e blanKtn calc.,lo<o 

Q.,,, 

U,,, 

()0'. 

ENTER 
S,,atum C 

so" ~cy 

bur~ dans1<v, 

p,c 

{g/cm
3

) 

1.62 

ENTER 

Use;-tjaf<nod 

s',atu"I A 
so,] vopoc 

pu,maabllJty, 

1--'1 

r J 0Q0E-08 

EMTER 
Secatu,o ( 

poco~,<y, 

' 

0.39 

ENTER 
S<c.atum C 

'·· 
(cm 

3
1cm :/) 

0.076 



(") 
0 ,, 
0 
~ .., 
0 

"" a, 

Heney s Honey', 

law const~nt lnw r,ons<On< 

01ffuslv1ty D,Ffos,v;<y a,,ara,·anca 

D. D. 
Le_~ \• e '/.) 

7 .BQ_E"_-PJ_ 8.B0F-06 

END 

temperat"re, ,~mporocuce, 

H 

(o<m·••''I, •• _.)_ 

l_,_72E-02_ 

T'< 
\Tl 

.f.5 

CHEMICAL PROPERTIES SHEET 

Entnalpy of 

vaporlzat>on at Nocm al 

the no,·m al b<>,1,ng Cm,cal 

bolling po,nt, po;m, <empeca<ure, 

OH Te Tc 

(ca 1/m af1 ("Kl CK) 

7 _,_1)_6 I 341.24 I 545.00 
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Q,'1an,c Puce 
r,;,Cbon component Un,, 

p3frn;o~ watac Rafa,enca 

~0¢fT,c,om, solu b,ilty, fo~<OC, 

K •• s URF R,C 

(cm 3/g} (m,./IJ (µg/ m 3r1 1- .1- 1
') 

I 7,lOE+OZ I 7.3_3E+03 I O.OE+OO I 5.0E"_-1_:_0Q 



n 
0 ,, 
0 
~ 

"' 0 
w .... 

E, pos uce 

ducat,on, 

ssc) 

9.46[ I 08 

B,a 9 , 

ven<,lat,o n 

o."""'"• 
(c, 0/s) 

1,6:.~_f;_±Qj 

Convect>on 

p atF, 

1engt1a, 

L. 

.,) 

...l.L 

E_t,!D 

So,,,·e~-
b u,lciln g 

L, 

J.fil1_ 

A,~ a or 

,;rro de, 

As 

(c ''J 

I 1,06£ +06 

Sou re? 

va poc 

co nc., 

C 
(µg/m 3) 

I 3,65E+02 

Su·atu m A Stea tum B 

soil 

porosity, 

,: 
(cc,,_)_:~ 

0.314 

C,ac~· 

,atlo, 

" 
(unltless) 

I 3.77E-04 

C,ac~ 

co dlus, 

co 

I 0.70 

poros;ty, 

e." 
irn3/cm3) 

0~314 

C,ack 

d ~p•h 

,;read e, 

z_ ...• 
kc) 

1_5: 

Average 

fl • W est~ 

Into O[dg., 

O,o., 
(cm 3/,) 

I 1.00E+0l I 

Scc~tu m C 
s 0,1 

r><>• cs,ty, 

e,c 
(c,a'lc, 0

) 

0.314 

En,na>py ot 

v • po<l,otion ot 

nvu, grnundwate, 

tcmpe,ature, 

AH,Ts 

ca1/mo1} 

7,885 

c,.c~ 

d1'fu slo n 

coafflcl~nt 

D'""" 

(em 2/s) 

1.0BE-02 I 

INTERMEDIATE CALCULATIONS SHEET 

Strntu m A 

satucat•<>n, 

s 
{cm 3/~,,, .l) 

#N/A 

H"n,y's law 

av~. gc~u~dwSL~, 

t~m pnrn,u,.,, 

H,s 
(a,m·m3/mo,.) 

8.481:;~Ql 

Area ur 

crac~, 

Ao,oc• 

(c, 'I 

4.00E+02 

S,,·atum A 

pecmeab,llty, 

(,m z) 

_#Jjf_A 

H~n,y", law 

ave, grnundwatcr 

tempee<>tuc~ 

H'1s 

(unltl~s~) 

3.65E-07 

E,pon~nt of 

~q ulval~ n, 

P~cle< 

n" m D~r, 

exp(P~') 

"unrc1~s~ 

}.lBE+l0 
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Scca<um A 
so,I 

P"''"~""'"'Y 

#N/A 

Vapoc 

v,~coslty ot 

teen pecatuce, 

µ" 
(g/c m ·s) 

1.75E-04 

lnf7nlte 

a 

(unl,.ess) 

1 .95E-04 

Strntu m A 

~IT~ctlve vapoc 

perm ~a b,l,ty, 

(c, 'I 

1.00[-08 

S,,,,.,m 

A 

D""A 

( 0 ,,/s) 

1.08~-02 

lnf,n,c" 

bid~• 

c"""""• 
\l:'._g/ m "l 

7.11 E-02 

T nick n ass of 

"" p,iiacy 

L 

C ' ' 

1/i,_I.5 

Stearn m 

B 

ca eff>clant, 

D"''t1 

irn2/s) 

0.00E +00 

Un" 

fa r.toc. 

URF 
(µg/m3rl 

N_I\_ I 

Total 

p<>C<>S>tj In 

capJllacy 

0.39 

Scc,num 

C 

D'"c 

(c __ .,,_2{,) 

0.00E~00 

RHe,enca 

cone .• 

R,C 

(,,, 9 /,,, 
3

) 

5.0E +DO 

A"'"fllled 

porns,ty ,n 

~o p,llocy 

e. « 

icm 3/cm ') 

0~087 

Cupll<a,y 

coe"lcclen,., 

D"" •. 

(s,'1.) 

1.56£-04 

W ot~c•fillud 

porosity In 

ca p,llacy 

e-.•· 
(cm 1/cm 2

) 

0.303 

T ocal 

coemclent, 

D""T 

(c, '/.) 

~.BBE-03 

F1oor· 

vvoll 

p ec<m ~,~.-

x" __ _ 

le, 

4.000 

D,rrus,un 

""'" 
1~ny<n 

L. 

C ,s) 

J 052 



n 
0 .,, 
0 ...,, 
N 
0 
w 
00 

SCROLL 
DOWN 

_IO "END" 

END 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATtONS 

lnrjoor 

groundwatec 

~•re;nogen 

(µg/L) 

NA 

Ina a oc 

o~p<>sure 

gco,,ndw,<cc 

(119/L) 

7.33E~03 

R1s~-basod 

groundwacac 

(µg/L) 

7_,_33E+03 

f-'u,•~ 
eocc,p<>,,cM 

solu b"lty 

s 
(!:!_,.IL) 

7 ,33E+06 

Final 

c<posure 

groundvvacer 

(µg/L) 

7.33E+03 

i·.:E'.'i;',.,:::,,r:;1: i'.[\]['; ::(f'\C.!K'.:,U!:/dv";,S/y EF·IOV./ "i)C! N·J-, Li'.::-E m::'.:-l!LT:", If i'hJ'', 
[viES'.:lr\CI" 1,,,, .. ,,,.,,,, or ,~.,,,,,c~ an~ c:, '"'"'r'), .-,,, INTERC.i\~CS ,-..oCK-
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INCREMENTAL RISK CAtCULATIONS 

lncc~m~n,ol Ha zacd 

9u~"~"' 

from v" po, 

~~c<c,nogon 

i'<A NA 

·;,er-,· 
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Reset to 

I M~RE I 
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DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNLJWATEf'\ CONC[NTRATION (entec 'X" In' Y!:S' oo,) 

Y[S 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (cn<cc 'X' ,n "YES box "no '""'~' sccunQ,,.,.,o, cone. below) 

ENTER 

Chom,cal 

CAS No, 
(numba.s only. 

no oasnaal 

67641 ---
ENTER 

Avccogc 

snll/ 

9,0,,nOwaeo, 

tempe,atuce, 

Ts 
("CJ 

70I 

ENTER 
S,cat~m A 

scs 
so,i cy~e 

Lookup Soil 

LS I 
[NTCR 

Enclosed 
space 

<hkkne,., 

L-.n 
<< 

10 

ENTER 
Avecag,ng 

time roe 

0Mc,~09ons, 

ATc 

' cs 

YES 

ENTER 

I"'""' 
9,uundwecoc 

Cw 
(µ.IL) 

2,30E-01 

ENTER 
Oeptn 

below 9,aoe 

spac.a floo;, 

Le 

(=) 

15 

ENTER 
Strn<um A 

so" o,y 

bulK density, 

• p. 

(9/em 
3
) 

7.62 

ENTER 

So.,"hjd~, 

d"ree< 

,Ip 

(9/cm•s') 

40 

ENTER 
A,e'"9;no 

elmo 

nonco,clnog ens, 

ATisc 

30 

I 

ENTER 

D~P'" 
oarnw gcodo 

<o woto;toble, 

Lw, 

(.=) 

1067 

ENTER 
Sec.cum A 

pocosl<y . 

• 

0.390 

ENTER 
Enolcsod 

lonq<n, 

LR 

1000 

ENTER 

E>.pos,ue 
duration, 

ED 

30 

I 

I 

I 

Choh>ical 

.~,c<>«>n e-

ENTER ENTER ENTER 
I o,a,s ''"'"' add up ,o value oc LwT (cei, G28) 

Tn,ckness T hlc•ncss 

T hl•Snoss 

Se<a<um B, ,t;atum C, 
s<eatum A (fnto; vo,uo o, O) (fnt.c valc10 ocO) 

(=) 

1Q67 

ENTER 
Stcatum A 

po,o,;,y, 

0,,A 

(cm:;/cm 1
) 

0.076 

ENTER 
Endo,~d 

We 

1000 

ENTER 

Exposuc~ 
fro~uoncy, 

EF 
da s/ r 

350 

' 
"" 

(=\ 

ENTE::;: 
S1catum B 

scs 
SOLi t.l'..£.O 

Lookup Soi) 
Paramet,,rs 

1d 

ENTER 

Enclosod 

nel~ht, 
H, 

244 

ENTER 
T,.,g~, 

cocclnogens, 

TR 

l.0E-06 

I 

(r'-"'l 

ENTER 
Su,rnmB 

""'' a, Y 

OuOk done,ey, 

p. 
(9/cm ") 

l§l 

ENTER 

F,oorwall 

wjOth, 

_QJ_ 

ENTER 
T.,.~ot no,ocd 

quotl~ntroc 

THQ 

_QJ_ 

LJs~d to cal<.<'ln<• rls~-b•••~ 

woundwocc, co"c~mco<,on. 
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ENTER ENTER 

Soll 
scs 

dl;octly obuve s<>II typo 

wotac,oblo, dlcee<ly above 

[En,e,A B. oc Cl 

A 

ENTER 
S,,aeum B 

pocos".Y 
e 

0.39 

ENTER 

Ind<>,>< 
nlc ox<chongr 

ER 

lli 

0.25 

I L:',_ 

ENTER 
Stcotum 8 

e_" 
(cm'/cn/) 

0.076 

ENTER 
Soll 

ssc~tum A 
scs 

s~ll ,ypo 

(o,.a'" """"'" 
so,I v• pee 

permeabllity) 

ENTER 
S<cacum C 

scs 
soi, '.l'..£." 

Lookup Soil 
Parameters 

Q 

ENTER 
Avo•o~o v.,poc 

flow,.,~ Into bldg 

OR 

I 

L~a,~ b!anKso ~a,~u,,,~ 
Q,.,, 

U,, 

,,-;: 

ENTER 
Stcotum C 

SOIi dcy 

bul~ densl<y, p:: 
(g/s m 3) 

l§l 

I 

;:c:NTER. 

IJsec"Oofrned 

stcatsom A 
snll va~c, 

~·'"' .. ,,,.,,,, 
[ .. ') 

l .0QE_:_0JJ 

ENTER 
Sc.au,m C 

0.39 

ENER 
Strn<um C 

po,os,ty 

9 .. '.: 

(cm 
3
1cm ') 

0.076 
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Hen,y
0 s H~n,/.s En,~alpy or 

law constant >avv r,on"'"' vopo,·1zatlan ot 

D1m,s1v,w D,ffus,v"y ac ,erecenc~ 

D. 
(cm 2/s) 

l~Z4E-07 

END 

;n vvaco,, 

D. 
(cm 'J.) 

l .14E-05 

tcmpe,ature, temp~,~,,.,~, 

H 

(ocm·m'/moo) 

3,87E-05 

Tc 

(Tl 

25 

ooellng point, 

6H. 

(c,,1/m .,,) 

6,955 

No,m a1 

o o,lln9 Cc;caeal 

po,nt ,ompHatuce, 

T, Tc 
("K) CK) 

329~20 I 50_8_,10 
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Organic Pu,~ 
r,nmpon~nt U,," 

pa,tltoo n Roforon~~ 

coefflr-,~ n,, so[ub,l,ty, ,acto,, 

K"' s URF R,C 

(cm 3/g) (m 9 /L1 (µ~/ m 3( (m g/m:;) 

I 5.75E-07 l.00S:+06 I 0.0E+00 I 3.7 E:t_Ol 



n 
0 .,, 
0 
~ 

"° f 
~ 

C:~.,o s-.,~ 
durac;un, 
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Conv•ct,on 

p "'h 
lengtn, 

L, 
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.i,_ 

_El":'.I_Q_ 

I 

s~,.,c~-
bu,ld;~~ 

sepa,atlon, 

L, 

1052 

A,q., "'' 

grad•• 

Ae 

(,"') 

1.06E+06 

S. u,c., 
v a po, 

cone., 

C 

(µg/m ') 

8.47E-0l I 

S,ratu m A Stcotu m B 

poros,ty, 

9,' 
(cm 3/Gm 3

) 

0.314 

C,ack-

" !.,nJ"~•~ 

3 _,_ll_f-04 

Crack 

ro dlU s, 

l,"I 

0,70 

pocoa,<y, 

9,.B 

(c-m 3/c m .)) 

0_,_314 

C,ack 
dq p<h 

grade, 

z., .. , 
, "l 

J5_ 

Avo,•a~e 

Jnto bldg,, 

o .. , 
(cm 3/,) 

j 1.00E+01 

.Sersts,,n C 

pocos,ty, 

9.c 

ic m 3/c m 3) 

0.314 

Enchalpy oc 

vapo,.,a,lon at 

ovo, gcuundwatec 

temp~r~,.u,~, 

f'...H, TS 

col/ m cl 

L.259 

Crac.k 

o·••<' 
(." 't.) 

l .ll..s_-02 

INTERMEDIATE CALCULATIONS SHEET 

Stcat<,m A 

to cal rrc."d 

s 

#NIA 

H~ncy
0
S ••= 

ave. gcoundW•<c, 

tempacatuce. 

H,s 
(a,m-m 3/m~,) 

l .~7[;-05 

A,~, "' 
crack, 

A," 
(,""I 

4,00E+02 

Strntu m A 

pHmqoO,.,ty 

(cm2) 

#fj_/A 

He nc/s lavv 

ave. groundvvot~r 

tcmpe.-oture, 

HTS 

8.47E-04 

Exponent of 

~~u;-,.1~n, 

Peel ct 

exp(P,.') 

un)tles s 

~.l 3E+06 
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S«, .. u ,,, A 

colat.ve a<C 

pecmeaolloty, 

,,, 
(,"'I 

#NIA 

Va po, 

v>scos,ty at 

µTS 

(s/c"·•) 

l.75E-04 

lnf'n,<o 

a 

3,57E-04 

Stcatum A 

eFf~r.t,vO v a po, 

p q;,n oa b]l,ly, 

(cm") 

1.00[-08 

Stca<um 

A 

coefflc•ont, 

Q•"A 

(,"'I,) 

J:ZlE-02 

ln,,nlte 

b'd g, 

c."""'"" 
.\!_lg/m 3) 

3.0ZE-04 

Thlckn~ss or 

ca plllary 

L" 

''" 
18_,_75 

Scee tum 

B 

o·"s 
(c m~!_sj_ 

0.00E +00 

Un" 

factor, 

URF 
(µg/ m 3r1 

NA 

Total 

porns<ty ,n 

~, p;,,acy 

(cm
3
(~ 

0,39 

Sccaeuc,, 

C 

D"'c 

(cm 2/s) 

0.00E+00 

Rerarenca 

cone., 

R,C 

(m g/m 3
) 

I 3.7 E+0l 

A,,-rnJe d 

po,os><y ;n 

ca p,llacy 

9_ -
(cm 3/,m 3) 

0_,_087 

Ca plliacy 

d,ffu.s,oc, 

ccerf>~lont. 

o-"" 
(, "'t,) 

I l ,9_Q~-03 I 

W atar-rnl~d 

po,oslty ,n 

ca plllacy 

9N,C> 

(cm 
3
/cm

3
) 

0.303 

T OLOI 

diffusion 

cc.,rnc,ent, 

D""T 

(, "'t.) 

1.51 E-02 I 

Ftoo,-

pqc,mot~, 

x.,,c, 

4~000 

D,rru soon 

path 

le nsith, 

L. 

(, ") 
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g,oundvvatu 

ca;c;n<,gon 

(µ~_!_bl .li'._g/L) (µg/L) 

NA 1.07E•_:Q7 1_,_07E+07 

!\."1!::.:0: ,,H";j /'.l'.JI";• c:,_f'...;( 'R '.:: _!,-,/lv·,-:1.~ry Bf! OV'./ 

fvlESS/\C;E Tn~ ,-,~,c~ ,,n~ C"""''"' 

Pu,~ 
compon<>nt 

""'~ ~""Y• 
s 

(µ~IL) 

l_,_OOl::.:t-09 

ln~c~m~nc81 

F1ne1 

~xpoS.,Cc 

gcc>undwa,.,, ,nd<>OC a le, 

r,occ,no~~n 

~?.!'.~ 

1.07E107 NA 

L;~'-E PC'.,llLT:; If :"i:.Zf'i -,oc; /\:'1:'. ;c· <I' '.'ii· I\ ··1 

,, INTERCN ... C5 ,,ocK• 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 
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CALCULATE RISK-8ASl::l) GROUNDWATrn CONCENTRATION (.n,o, "X' m 'Y[S' oo,) 

YES 

OR 
CALCULATE INCREMEN1AL RISKS FROM ACTUAL GROUNDWArC.R CONCENTRATION (co,~, "X ;n 'YES bnx ano '"'""' g,ouMwm, cone, 0°, 0 w) 

ENTER 

Cnom,c•I 

CAS No. 
(nu m bacs only, 

71432 

ENTER 

Avara9a 

""',/ 
9coundwa,o, 

t•mp•ca<u;o, 

Ts 

CCI 

70 

ENTER 
Sccourn, A 

scs 
,o,, '.l'.£'..e 

Lookup Soil 

Q 

ENTER 
Enclosed 

space 

L<••·' 

1Q 

ENTER 
Avccag,ng 

I 

YES 

ENTER 
1,,,,,., 

gcoundwate, 

Cw 
(µo/U 

2.30E-0l 

ENTER 
Dea,n 

bolow 9;adu 

spoc~ fEoo,, 

L-

1=1 

15 

EN;"ER 
Stco<~m A 

,a.,«,, 
bul~ deos;ty, 

,: 
(g/cm ') 

l§2. 

ENTER 

S011-t>,dg. 

dlffeceatlol, 

SP 
(g/c rn-/J 

1Q 

ENTER 
A,ec•glng 

ca,c;nogons, noncocclnogon, 

AT,~ AT,1c 

1Q :lQ 

I 

Cnomlcnl 

t:\~ncer,v 

ENTER ENTER ENTER :CNTER 
Totals m ,st aOd "P <D val_':'~~"•" G28) 

Ooptn 

0•1~w wao~ 

,o wetec '""'"• 

Lw1 

(=) 

1067 

Thlckn~ss 

'""'""' A, 

"' 
(=I 

1061 I 

ENTER ENTER 
S,,.,tum A Secocu,~ A 

poco;lty, 

0.390 

ENTER 
fndosod 

l•ng<n, 

Le 

1000 

ENTER 

Ex~u,u,e 

ED 

:lQ 

pc,osl<y, 

,: 
(cn//~rn 1

) 

0.076 

ENTCR 
l:nc,o,ed 

space 

We 

E..!2!.) 

1000 

ENTER 

Expns,,e 9 

C,equ~ncy, 

EF 
ooys/yc\ 

350 

T n1csness l hlr,Knos, 

stcotum B, 
(E,,,~, value o, O) 

"' 
(=) 

ENTER 
Stca,um B 

scs 
SOIi <x..e.~ 

Lookup Soil 
Parameter,; 

Q 

ENTER 

fnclasotj 

n elg ht 

He 

,>44 

ENTER 
Ta,o•t 

ca<c<no~ons. 

TR 

7.0E-06 

_l 

sCCa<um C, 
(fn<•c solu• or O) 

_k,J_ 

ENTER 
Ste.cum B 

sol1 ,a;y 

buf~ de~s,cy, 

,: 
(g/~m ') 

l§2. 

ENTER 

F,oo,·wall 

QJ_ 

ENTER 

Ta,gctho.o,d 

quotient tee 

no nca,can ogo ns, 

THO 

LJ,od <o cotculo<~ t 

wo,,no~o<co conccnc,ec,on. 
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A 

ENTER 
$c;aeum B 

po,o;l<y, 

0,39 

ENTER 

lndoot 

a;, •~Ch~nge 

ER 

lli 

0.25 

l 

ENTER 

scs 
soil ,,pu 

d,coctls nbovc 

~ 

ENTER 
S,rntum B 

0 __ " 

(cm"/cm') 

0.076 

ENTF.R 
Soll 

suornm A 

scs 
so,ltype 

(c,s•OSo ocS,s,aSs 

"'"' vapo, 

permeabilitv) 

ENTER 
St,a<um C 

scs 
soll t.l'.£'..e 

Lookup Soil 
Parameters 

Q 

ENTER 
Aucc.,ge vopot 

7 

flow, ate Into t>fd~. 

OR 
Loav• blnn~to oaEcuEate 

On., 

U," 

CR 

ENTER 
Stcatum C 

•o,I a,·y 

C p, 

(g/cm
3

) 

1,62 

ENTER 

LJ,~,-qcflncd 

,trotuH, A 

so,I v•po, 

rocmaobtH<y, 

(co/) 

I 1.00E:QB 

ENTER 
Secutu,., C 

P""';'"Y• 

0.39 

ENTER 
S,rntum C 

pococ.l<y, 

e ," 
{cm:,/cmJ) 

0.076 
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In watec, 
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{s" C/s) {." 'I,) 

8,S0E-02 I 9,S0E-06 I 
~ 

He Mys H~n•y·~ 

law constant low const~nt 

at ,~h,·ence , .. ,~,·~ nee 

tern perot,.,~, ,om p ccocuce, 

H T, 
(<,.m•m 3/mol) {"C) 

5.54E-03 I 25 I 

CHEMICAL PROPERTIES SHEET 

Ent~•IPY or Ocg a n,c p,,,, 

v., pc,i,atron at Nocmal ca.Don compnn~nt Unrt 

the nocm al ~n,1;n9 Cr1Ucal P"""'on watec crsk R~fHence 

bolHng po,nt poinc, cempecature, c.oem~1~n,, solu '"'"Y, factor 

SH Ts Tc K s URF R,C 

(cadm oil CK) l°K) (c 1'1 3/g) (m g/U (/.!~Im 3rl (mg/m 2) 

7,342 I 353.24 I 562,16 I 5.89E:t01 I l ,79E+03 I 7.8I_:Q§ _ ___L___1_0F-02 

2 of 14 



(") 
0 

~ 
~ 

"' 0 .... ~-

E,posuc~ 

d ,.,atlon, 
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1.69E+0~ 
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path 

length, 

L. 
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END 

Source-
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L, 
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A,aa or 

sp • ~o 

~c• d~, 

Ae 

(. C 'I ------

I 7 ,06E+06 I 

Sou cc e 

""""' 
con~., 

C 

(f2'jm3} 

I 1.15E+02 I 

Strntu m A Stc"t•J m B 

o,r-r.JJoa 

pocosaty, po,osJty, 

,: 8. e 

(cm 3/cm 31 (~ m 3/c m 3) 

0_,_314 0.314 

C,a~~- Cea ck 

rn-to,al d ~pth 

ratio, grade. 

" z°'"' 
(u n,tle ss) (cc) 

3.77E-04 I 15 

Avoca po 

C,ack 

'"dlc,s, Into bldg., 

0.,,, 

(c.) (~ m 3/,) 

0.10 I 1.00E +07 

Sera tum C 

poro S'ty, 

9.c 

{_:._m 3/cm 3
} 

0.314 

Enthalpy of 

, c pc,,,.c;c,n a, 

eve, g,ou.,dwacer 

Cr. m poeatuce, 

t.H,,TS 

ca1/ "' oE 

sl.J.ll 

C,ac~ 

cc>efrlclont, 

Dcc,c> 

( •• "1.J 

1.22E;_:_0_2 

INTERMEDIATE CALCULATIONS SHEET 

S, .. ,."m A 

s 
(cc m 3/c m 3) 

#N/A 

Ho,,,/s law 

ave. gcoundwato• 

tem pecaturo, 

HTs 
r.,m-m 3/,,, 01) 

2,6BE-03 

A,ea of 

cc,~~-

A.,,., 

1• C 'J 

4,00E+02 

Stcatum A 

pPCmPab,l"y, 

(cm 2) 

#NLA 

H,.n,,'s !Rw 

av~. gcoundwatec 

H' 
G 

. '""" .. ) 
J.15E-01 

Expo non< of 

equivalent 

p""'"" 
numbr.c, 

.,,p(P~') 

--,D•e!d 

8.44E+08 
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S,rotu m A 

pecmeab<llty, 

(rn, 2) 

/IN/A 

Va pee 

"""""'Y "' 

te m pocaeu,r. 

µIS 

5.E_fcm"s 

1.75E-04 

lnnnlte 

a 

tun"lr.ss 

2.14E-04 

Stratum A 

Qrr~c,1,,0 vapo, 

p~rm a" b,li,y, 

'· 
1.c'l 

1.00E-08 

S,ratum 

A 

D""A 

(cc'/,) 

1.22E-02 I 

lnt1n1t~ 

bid g, 

c."''"'" 
(µ~/m3) 

2.47E-02 I 

T h;c~nass of 

ca plllary 

18,75_ 

S,ca,um 

B 

,or.fflcl~nt, 

D 0 "8 

(cm 2/s) 

0.00E+00 

Unit 

factDC, 

URf-' 

(µg/m 3}"1 

7.BE-06 

I 

I 

Tota, 

pocoslty In 

caplUary 

lcm 3/cm 3
) 

0.39 

S,ratum 

C 

coefflclent, 

D"''c 

(,.m 2
/,) 

0,00E-00 I 

Rere,ence 

R,C 

(mg/ m 3) 

3.0E-02 

A1r-r111ed 

porna.ty In 

ca p,lla;y 

9., .. 
(cm 3/~.,,3_) 

0.087 

C~p,llacy 

s,or.felcleo,c, 

D"",. 

(cm 2/,) 

1..:.li~-04 I 

W otoc"flll"d F100,-

pocos,ty ,n 

caplllacy 

peclm etec, 

9 __ _ x ... c, 

l•c'l.c') 

0.303 4,99_Q_ 

T nta, 

O,rruslon 

path 

coef'lclent l~ngth, 

o-"T L. 
(,c'/.) cc) 

5.63E-03 I ____lill__2_ 
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RISK-BASED GROUNDWATFR CONCENTRATION CALCUI ATIONS 

lndooc Indoor Rosk-b a ,~d Pu,~ F,nal 

~,posu,•~ lndooc compon~nt 

g,oundvvatac g,o.,n«w.,,c, 

co nc., cone., g,a ""''""''~' 
solubility, gcounavvat~c 

ca,clnogan nonecocc,nogon s 
(µ~IU (~tg/L) (µg/L) (µg/l) (µg/1_) 

1.26E+0l I l ,27E+03 I l.26E-01 I .79E_• __ Q6 I 1,26E+0l 

INCREMFNTAL RISK CALCULATIONS 

Incremental 

""'"" 

In doo, of;, 

cocc,nogcn 

NA 

H.,.,o 

~ uo,,o "' 

from vapoc 

NA 
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(") 
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'Tl 
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~ 
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Reset to 

I M~RE I 

I M~E I 

I M~RE I 

I M~RE l 

~ 

DATA ENTRY SHEET 

CALCULAT[ RISK-BASED GROUNlJWATER CONCENTRATION (ent~, 'X In "Y[S ~o,) 

YES 

OR 
CALCULATE INCREMENTAL RISKS f-ROM ACTUAL GROUNDWATER CONCENTRATION (an,a; X" In "YES be, ond '"";"' gcn~ndwatc; Cone. oe10,-) 

ENER 

Chum,cal 

CAS No, 

(,,um bees onl~ 

=-==\ 

75274 

ENTER 

Ave,a9p 

•oll/ 
groundwa,~, 

tompo;atu;,,, 

fr 

IQ 

10 

ENTER 
S""'"'" A 

scs 
,o;, 'L':.e 

Lookup Soil 

9-

ENTER 
Endoscd 

L.m, 

1Q 

ENTER 
Avc,a~,ng 

I 

YES 

ENTER 

I"'''"' 
gcoundwa<oc 

Cw 
(µg/L) 

ENTER 
Oep<h 

Oolow gr•dc 

spoc~ rlooc, 

Le 

(=) 

15 

ENTER 
Strntum A 

so<I dcy 

bul~ dens,ty, 

' p, 

(g/cm 
3

) 

l§2. 

CNTER 

S011-bl«CT, 

Qjrfo;on"ol, 

"P 
(g/cm-, 

2
) 

.4Q 

ENTER 
Avernglng 

'T 

cocclno~~ns, nonca,e,nogens, 

ATc ATi;c 

lQ :ill 

ENTER 

Oopth 

below g,od<, 

Lw

(=\ 

1067 

CnomlcoJ 

Bro ,-no cl"'· ~,lc,ro na <'1 /l ~ 

ENTER E:\JTER ENTER 
Totals mus, add up ,o value of LwT (co" G28) 

T hlckn0ss Thtckness 

ThlcKnoss 

s<ca,um B, s<eatum C. 
st,o,umA. (Entocvoluoo,O) (Entervalu~ncO) 

{=I 

1067 "T 

oe 

(=) 
" 

(=) 

I 

ENTER ENTER ENTER ENTER 
S<cocun, A Strntum A 

pocos,ey, 

' 

0.390 

ENTER 
Enc1osod 

l<>ng,n, 

Le 

1000 I 

ENTER 

Espoo,"c 
·otlon, 

ED 

30 I 

pornsl,y, 

9.' 

(cm '/cm 
3

) 

0,076 

ENTER 
Endos"d 

We 

7000 

ENTER 

Exposuce 

frequency, 

EF 
da ,/, 

350 

S<coturr, B 
scs 

so,I 'L':.e 

Lookup So;! 
Parameters 

9-

ENTER 

L,cl<>S<>d 

h<>,gi,t, 

fl5 

;c44 

ENTER 
T ••~et 

cocclnogons, 

TR 

7.0E-06 

St,o<um B 

so" ncy 

bu" ci~ns,t,, 

p.~ 

(g/cm 
3

) 

l§2. 

LNT[R 

F1oo;•w•II 

wOdth, 

_Q_J_ 

l:NTER 
Tocgetn.uacd 

qu0t1ent foe 

THO 

_Q_J_ 

LJ,.~ to e•kUl•to ,isK-basa~ 

Q;OUnrjwn<-o; coneonc,aC,o n. 

1 of 14 

ENTER !::NTER 

Sn,, 
scs 

dl•~""Y obov~ .so,I type 

wn<octobic, d"a~tt, ebovo 

(Enuc A. B or C) 

A 

ENTER 
S,rnt"m f.l 

po,oslty, 

' 

0,39 

ENTER 

lnctoo; 

o,c HOh6nge 

ER 

1./_t,_ 

0.25 

I L$_ 

ENTER 
S""'""' B 

porns,Ly, 

9_3 

(cm 'fem 
3

) 

0.076 

ENTER 
So,, 

"""""A 
scs 

sell <ypc 
(osso so""''"'" 

so,I vapo, 

oermeabiliM 

7 

ENTER 
Se.otum C 

scs 
so•ltz!_e 

Lookup Soil 
Parameters 

9-

ENTER 
A,~coge v.;poc 

tlow catc 1nm bEdg. 

OR 
Laov• bl•n~<O ca,culata 

0,o,, 

u" 

''? 

ENTER 
Stcotum C 

so•I ocy 

bulk ~•n.,;,y, ,. 
p, 

(a/cm
1

} 

1.62 

ENTER 

IJso;"dcflncd 

'""'"m A 
so;I va po; 

pucm~ablll<y, 

(.,') 

I 1.00.!,:-0S 

ENTER 
S.,atum C 

pornslty, 

0.39 

ENTER 
S<cotun, C 

pocoslty, 

0.' 
(c,n 

1
/cm 

1
) 

0.076 



C') 
0 
"T1 
0 .... 
N 
0 ,. 
"' 

H~n,y. H~n,y', 

law constant 

D,m,slvity o,,,u,1v;,y at rere,ance 

temp••"'"'C, u,mpecarnce, 

D. Dw H 
(cm 2/s) (r,,/'fs) (atm-m

3
/mol) 

2.98E-02 LJ_.06E 05 I l,60F-03 

~__tfD 

T, 
rc1 

25 

CHEMICAL PROPERTIES SHEET 

Entha,py oC 

vapoclz • t,on at 

~o,l,ng po,n,, 

"H 
(c,.1/m 01) 

7 ~800 

Q,-ga ~,c 

N~,m ,, 
b od,n g C,·,ucal part,t;nn 

po,nt, tempacot•.c~, co~mcEem, 

Ts 
l°K) 

363.l~ 
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Tc 

l:_K)_ 

585.85 

K 

(c" 0/c) 

5.50E+_0l 

Pu,~ 
component Un,., 

RHe,ence 
sol" b•ll<v, raccor, cone., 

s URF R,C 

(m.,/1 1 (µolmY (mg/m 3
) 

6.74E+03 I 3.JE-05_] _ _9.0E+00 



0 
C .,, 
0 _,_ 
N 
0 ... 
<D 

[,pose"~ 

(, UC 

9_,_45E+Q~ 

B1d ~. 

0 ........ .. 
\ ... '1.1 

1.69E+04 

Ccnvact<~n 

path 

lengci,, 

L 

( ... ) 
..1§_ I 
END 

Soucce-

ou,ld;ng 

sspacat,on, 

L, 

J_Qg_ 

A,ea or 

""" ~"• 

As 
( .. ') 

_1.0Q_E +06 

Sou,•~• 

,a po, 

co nc, 

c,oo,,o 

(µg/m3) 

3.17E+01 I 

Stratum A Strat" m B 

p•,c~s,Cj, ,_, 
(, m 3/c m 'i 

0.314 

Crack· 

" 
(unltlass} 

3.77E-04 

C,ac~ 

'" dlus, 

( ... ) 
0,70 I 

pocoslty, 

'·" 
(cm 3/cm 3

) 

0.314 

C,ack 

depth 

~•• de, 

z.'" .. 
\ .... 

15 

Ave,•ego 

va pc, 

flo= ca<c 

Into o,dg., 

o .... 
(cm 'l/s) 

1.00E+0l I 

Sccatum C 

poros"Y• 

e_:: 
(cm 3/~.., '

1
) 

0,314 

Enth~lpy of 

vapo•«"""" ~, 

INTERMEDIATE CALCULATIONS SHEET 

S<cotu m A S<;.><u m A S,,,,,,.,., A 

<oCal rlcnd 

permeaodoty po,meaolllty, 

s '« 
icm 3/cm 3

) (cm 2
) ( •• 'I 

#N/A lfN/A fN/A 

Heney' s law Henc/s law Va poc 

V<SCOSl<y a, 

ave, gcuundwatec ave, g;ound=~<N ave, gcoundwacc, 

tempecawra, <em~e,arnce, 

L'i.H,.TS H,s 

cadmol} (a,_'."-m 3/m ~1) 

8_,_665 7.35E-04 

Crack 

etr~ctlv 

dlrfoslcn A,ea or 

D"'""' Ac,oc. 

(cm 2/,) ( •• 'I 

4.l~E~QJ I 4.00E+0Z 

Comp<,cature, 

Hrs 

un1c,d 

3.17E-0Z 

[,ponent of 

oq uJvale nt 

PeclH 

numb~c, 

exp(P~') 

iun<l'ICSS 

Z.27E+26 
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temp~•••uee, 

µ,, 

kfc m •s 

1J5E-0'1 

lnnnlte 

co efficient, 

a 

(~nltlcs~) 

1.15E-04 

Sccatu m A 

errectlve v a poc 

~ "''"' "" '""'"' 

( •• '1 

1.00E-08 

S,,.,,u,,, 

A 

coefflcl~n•, 

O""A 

( •• 't.) 

4.74E-03 

lnf,n,Ce 

~Id Q, 

c""""''" 
~9/"' ') 

3.64E-03 

Th,cknass of 

cap,.lary 

cm) 

J_§__,_75 

Stcot"m 

B 

coemclant, 

D"''fl 
(cm 2/,) 

0.00E+00 

Un1t 

foccor, 

URF 
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RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS 

lndu~• 

~,-oun~watec 
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ME::-;~;N 

lndo oc 
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gcoundv,ote, 
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R;sk·D,,,~~ 

gcoundvvat~c 

(!'_,/LI 

5.16E+Ql 

r:;i{C'i;; S\'1'/'l\-·]/s,!•?Y 1'3[1..::Y{f 
-of (~. n•.cc e 7 -,~ C,,, 

Puce 

c~nipofl~n< 

solub;bcy, 
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(µg/L) 

2.60E-106 
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gcoundwatec 

(_e_g/L) 

5,15E+0l 

r\,JT v:.t: r-1c:·-:u1_T:; IF 
.·,a HHERC1\;_cs .,.._.~,·•· 

INCREMENTAL RISK CALCUI ATIONS 

lnccemental Ha,acd 

quot,ent 

from '" f''" 

<ndoo, ale, ,nrj<>oc ""' 

ca,clnog~n noncacclncgen 

NA NA 

,.-<' t;:,:r\ - I 

•s "sn "" 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 
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( •• 'I u nltlessl 

4.00E+02 5.16_E_+09 

3 of 14 

Stcutum A 

po;moab,l,cy, 

i·. 'J 

#N/A 

Va po, 

y,sc.,>"Y Ht 

µTS 

(e,/cws) 
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Thickn•~s <oC 

ca pl>lacy 
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1Q 

ENTER 
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Cw 
(flg/L) 
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Oopth 

O•low g<ado 

spa co rJoo,·, 

L, 

(=) 
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ENTER 
Stcowm A 

soll acy 
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• P-
(g/c,,. 'l 

l.§2_ 
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SoH"t>lrjg. 
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1Q 
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Avecog,ng 
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I 
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!\j a .f:_hCh ~J;,~,s, 
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Lw-

1-=--"'-l 
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"""'"' A, 

"' 
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ENTER ENTER 
S<cacumA S,rntumA 

pccos'ty, 
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L, Wo 
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·atoon, t•aquoncy, 
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Q 
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Stracum B 

scs 
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HB 

244 
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7.0E-06 
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P
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A 
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,ell d,y 

bul< a~o.s,ey, 

p.c 

(g/cm 
3

) 

1.62 

E,\JTER 

IJscc"Ocfrncd 
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cnnc-. 

C 
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3

) 
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g,·a de, 
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0.10 I 1.00E +01 
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) 
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,-, l~~l,.O\.''/ _;:~_;:inr:;,:~-lr:i.:)r~;;'i/ ~~-t' 
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INCREMENTAi RISK CALCULATIONS 

l~c,emental HA.cMd 

q uot,e nt 

fcom vapo, 

lnO<onc o,c, 

NA NA 

;'\ I~;''. 1~:<E" :-;1,:.L 
,.,- c,• "~n ~ n ""' 



C1 
Cl 
"T1 
0 ...,. 
"' 0 

"' ... 

GW-ADV 
Vm,oo 3,1; 02/041 

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

I M~RE I 

OillD 

DATA ENTRY SHEET 

CALCULATE RISK-BAS[D GROUNDWATER CONCENTRATION (.,.m 'X" In "YES be,) 

YES 

OR 
CALCULATE INCREMENT/\L RISKS f-RO!vl ACTUAL GROUNDWA fER CONCENTRATION (emac x· 1n 'YES' ~a, •~d '"''"' ornunawatc, coc,c. oerow) 

ENTER 

Chemical 

CAS No. 
(numba,s only, 

, de shes) 

79016 I 
ENTER 

Avoca~• 

soll/ 

gcoundwa<ec 

Nmp•cat.,,a, 

Ts 

CC) 

10 

ENTER 
Suowm A 

scs 
so,, 'll" 

Lookup Soil 

ld 

ENTER 
E,.elo>ed 

L •.•. , 
/~ 

J_Q 

ENTER 
Avarno•n9 

YES 

ENTER 
I";""' 

g,•oundwata, 

cone,. 

Cw 
(µg/L) 

2.20E+0l 

ENTER 
Depth 

<>cloW ~eede 

to bottom 

or ffndnsa<' 

•p•cc flooc, 

L, 

., 

7 5 

ENTER 
S«a<um A 

,on dcy 

<>u" density, 

p," 

("/cm') 

1.62 

ENTER 

S0;1-n,~,.. 

SP 
(o/,.,-,") 

1Q 

ENTER 
AvecaH'"9 

ca.c,nogens. noncocclnogan, 

ATc ATNc 
~1 

J_Q lQ_ 

I 

c,,.m,cof 

Trh·hlwcc,e,_,a•,l<an~ 

ENTER ENTER ENTER ENTER 
T ornls mus< o do up "' , a<ue or Lw- (c olf G28) 

r,,,,,noss Thickness 

Depth T,,,c~noss 

below ~,ode se,atum B, stcotum C, 

rn wotactoolo, otc<tun, A, (Enter vol•rn o; O} (Entoc ,alua n, Q) 
LwT 

.,I 

1067 

"' 
(=\ 

1061 T 

ENTER EN~ER 
S<eotc,m A S«a<um A 

po,os,cy, 

0 

0.390 

ENTER 
Endused 

!onyth, 

L3 

1000 I 

ENTER 

E•pooUC~ 

•a<;on, 

ED 
xcsl 

30 I 

pocos<ty, 

'-0 

(c,":,/cm
3

) 

0.076 

ENTER 
Enr,ioscd 

spn~o 

We 

1000 

ENTER 

Exposura 

fcoquancy, 

EF 
(o•x•lt,l 

350 

"" 
(=) 

ENTER 
S<eot~m B 

scs 
so,! cz..e.e 

Lookup son 
Parameters 

ld 

ENTER 

Enclosed 

height, 

He 

244 

ENTER 
Tn,ge< 

cace;nogens, 

TR 

1.0E-06 

_k,j_ 

ENTER 
S""'""' B 

So" dcy 

Oulk don,;,y, ,. 
(o/c,/) 

l.§2_ 

ENTER 

F1ooc·wai, 

_QJ_ 

ENTER 
T o,·gat na,nrd 

~uo<lantfoc 

THO 

_QJ_ 

LJ,aa co ""'""''"'" 
9.oundwa<a,· concane.oe,e,n, 
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ENTER ENTER ENTER 
So" 

s,ca,um A 
Snn scs 

scs ,o;r Lype 

docc""Y abov soll type (c,soo oo oso''°°'" 

d,coc<ly a Dove I so,l vepoc 

(EmocA B, o,C) wa,enanlo pem,eabilil)') 

A 

ENTER 
Secoeum B 

oocoslty 

" 

0.39 

ENTCR 

lndoo, 

"" e•chonge 

ER 

J1r.. 

0.25 

' l.? 

ENTER 
Secaeum B 

pocosley, 

9 .. " 

(cm
3
/c,}) 

0.076 

ld 

ENTER 
S,'°"'"' C 

scs 
so,, 'LE.· 

Lookup Soil 
Parameters 

ld 

ENTER 
Avocage vopoc 

rlow ca,~ ln<o bldg 

OR 

7 

Leave bl•nk to calc<ala<o 

Q, •. , 

Li, 

"R 

ENTER 
Sc,.cu,n C 

oull dcy 

~ulk dons,ey 

C 

'" {g/c m 
3

) 

l.§2_ 

I 

ENTER 

lJsoc"dcflned 

stcatum A 
snU v.apoc 

pocmooblll<y 

(r,m') 

ENTER 
S<ca<u m C 

pnco><,Y 

0.39 

ENTER 
Stc,a<um C 

pocosltv. 

e .. c 

(cm J/.,/: 

0.076 



C) 
0 
"Tl 
0 
~ 

N 
0 
a, 
00 

Heney s H~nry
0

~ 

oaw constant lovv c<>nstan, 

D,Ff«s,v;,y Dirrus1v;,y at cafacanc• 

D 

1-- '!,) 

In vvatec, umpccocure, <,e,mpecatuce, 

D_ H 
1-•'l_sl______!"'•-• 'I._,) 

T, 
("C) 

CHEMICAL PROPERTIES SHEET 

Ent1aa,py of 
vapoclzat,on at Nwm al 

the nncm al bo;j,_, g Cn,;cof 

nc,,i,n9 pain<, pa On<, <emp~ratur<>, 

SH Te Tc 
(cal/mall ("K) ('Kl 

O,g" n,~ Pu,e 

cacb"n camponent 

pRrUUon watec 

coerclcfent, salu b""Y, 

K s 
(oro

3
/g) (mg/U 

7.90E-02 I I I -~E+_02 I l .47E+03 I 9.l0E 06 I 7 .03E-02 I 25 I 7,505 I 360.36 I :,44,;w I 1.bt I I 

END_ 
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l),,,. 

Rafa,anca 

1·actor, 

URF R,C 

(µ~/,,, 1r7 (mg/m
3

) 

4.1 E-06 j 3.0E-03 



(') 
0 
"Tl 
0 
-" 
N 
0 

"' CD 

l;.,pos urc 

sec) 

9_,_46E+08 

B,dg. 
V9ntdallon 

0,.,, •..• 
( •• '1.1 

1_._13_~ __ E:1-D~ I 

Convectcon 

path 

lon9<h, 

L, 

( .. ) 
..1§_ I 
END 

Stcat<l m A Stra,~ m B 
5,,,.,~~-
building 

,upoca<lon poroslty, pocos,ty 

L, ,: '· e 
(cm 3/cm 3

) (_c __ ":'_J:_m 3) 

1052 0_,_314 0_,_314 

A,aa ot 

Cra~k- Cea ck 

d ep,n 

~re de, groda, 

Ae " zcc.c• 

(cn,2) (c, nl<lo, s) 

7 ,06E+06 I 3.77E-04 15 

Ave, •g~ 

Sou,ce 

VO p<>C C,acK 

co nc., cadlus, Into 0La9., 

C O,"" 
(~lg/ m 3) l•ml (rn 3/,) 

Z.06E+02 I 0.70 I l.5_§_E+Ol I 

Strotu m C 

so,I 

po,u,;ty, 

'·' irn3/rn3} 

0.374 

En,nalpy of 

vo por,za,;o n a, 

ove, gc<>vnd=•'"' 

tcy m pcycaeuro, 

6.H,,TS 

cal/mo<l 

fl~5!:i1. 

Crack 

r.odf,clcn,, 

D""""' 

(cm 2/s) 

1,10E-OZ 

INTERMEDIATE CALCULATIONS SHEET 

S,,atum ,tJ... 

s 

0_,_079 

H~~r/s I•= 

g,oundwater 

m perature, 

H,s 
(a,m-m3/m.o.,) 

4.1..§_f_,03 

Area of 

A., ••• 

(._._') 

4.00E+OZ 

Stc<>tum A 
so,I 

tn ~• blllty, 

_(_""' 2) 

1.62E-08 

Henr/s l,,w 

avo, 9;ound=•<~r 

tc mp c,,.,u,~, 

H'Ts 

(unities s) 

.f_.06E-01 

E,ponen< of 

eq ulvale nt 

Pc.,~, 
n" n, ~e,, 

~xp(P.') 

(unities~) 

Z.83E+15 
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Stratum A 

pum~ab;n,y, 

( .. ') 

0.957 

Vapoc 

viscosity at 

te m perotu,e 

µTS 

i_glc ,,, 

l ,75E-04 

lnr•n"c 

a 

2.24E"04 

Ste at<> m A 

effectloe vapoc 

pe,meob""Y, 

•. 
(cm 2) 

1_,_55E:0.S_ 

S<eatum 

A 

D""A 

(, m 'Is) 

1.lOE-02 

lnflnlta 

bld y, 

c ... ,,., .• 
(µg/mj) 

4.6ZE-02 

Th,ckna,, M 

~" p,,.a,y 

L°' 
Cm) 

18.75 

S<cHum 

B 

coaff•clane, 

D""fl 

O.OOE +00 

Un,. 

fact~,. 

URF 
(µ,,Im 3r1 

4,1-.5_-06 I 

T ~'"' 
pocos1cy In 

capllfary 

(cm 3/c m 3) 

0.39 

s,,.,,,m 
C 

D""c 

(em 2/s) 

O.OOE+OO 

RHuence 

~~nc., 

R,C 

(mg/m 3) 

3.0E-03 

A1c-r1Eled 

po,osity ,n 

cnp,,,a,y 

0.,n 
_(_cm3/cm3) 

0.087 

CapdFacy 

D"",, 

1.61 E-04 

W utec"fillod 

porosity In 

ca plllary 

0 __ ., 

(. "' '1 •• , 'I 

0.303 

T ntal 

D°'', 

(, m 'I,) 

4.99E-03 

F100,-

p~c,mo,o,, 

xccoc• 

4,000 

D1rruslon 

path 

la ns<h, 

L. 

C '") 

1052 



C') 
Cl ..., 
0 
~ 

"' 0 ..., 
0 

SCROLL 
DOWN 

TO"ENQ_" 

END 

RE SUL TS SHEET 

RISK-BASED GROUNDWATER CONCFNTRATION CALCULATIONS 

1,.du~, Indoor R;,~-~ .. ~cu 

~,posu,•e 

groundwntec groundwot~r exposure 

ground,,votg, 

cacc;nogen 

(!::_sill (~~~{!J {.1::_,;rll) 

1.29E+01 6.78~-00 6.78E+00 

Pure 

com~onrne 

;olub;J,,y, 

s 
(.1::_g/~) 

1_,_471::.+06_ 

F,nnl 

cxpo,.ure 

gcoundwatec 

(µg/L) 

6.78E, 00 

f".X-"" 
fv1E':l~;/'.GE 

.J./•J\' r:::,.(1:.,:0;:.; .Sl.livll\-ii\·:(y i:3i-, :cc, r\s_F 1_,;.J: i?l- :·,l 1i..'I ':~ 
"'"'~•~g ~~ •Ma 1r~TFRC_i\,_,.__ 

INCREMENTAi RISK CALCULATIONS 

lficcemental Ha ,e,d 

q u ot,ent 

v~ po, from v~poc 

mQoo; ~,c, 

~~•~,nogon 

NA NA 

:;y,·· ;•:; /.r.~-.. r~:<1 .. ·:-;i.'.r" 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 
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n 
Cl 
"T\ 
0 
~ 

N 
0 ... 
~ 

GW-ADV 
Vernoo 3,7; 02/04 

-----------

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

I M~RE I 

~ 

DATA ENTRY SHEET 

CALCULA I!: RISK-BAS CD GROUNDWATER CONCl:.NTRI\TION (onw "X' In "Yl:S nn) 

YES 

OR 
CALCLJLA l E: INCREMENTAL RISKS FROM j\[TLJAL GRQLJNDWATER [QNCE.N I RATION (antac X' ,n "YES bo, and ln,t>ol 9cn~ndvvaee, CD~C, below) 

ENTER 

[t,om,cal 

CAS N., 
(numboco ~nly, 

no ~nshosl 

708883 

ENTER 

Avecaoa ,.,,, 
groundvv~<e, 

temperacuca, 

Ts 

CC) 

10 

ENTER 
Stoatum A 

scs 
,ypo 

Lookup Soll 

.id 

ENTER 
Enc,osed 

<hlcSnoss, 

L, .. , 

J_Q 

ENTER 
Av"• ag,ng 

I 

YES 

ENTER 

In'""' 
gco,rn«wa<•c 

Cw 
(µ.,IL) 

ENTER 
Oop<h 

Ool<>= g<adc 

or enb1osod 

spa co flooc, 

Le 
(=) 

15 

ENTER 
Stc,,tum A 

ooll d<y 

bulk dnns,ty, 

• p, 
(g/rn, j) 

1.§.£ 

ENTER 

Sou•Pfd,a. 

"'""''"n<lel, 

SP 
{g/crn-/) 

_'ill 

EN:'ER 
Avacoa•ng 

co,clnogens, noncocclnogcn, 

AT~ AT1,c 
=l 

J_Q ]Q 

' 

ENTER 

D.P'" 
Oolo,v gcade 

Lw

/-"-"'-l 

7067 

ENTER 
St..cumA 

po,o9'cy, 

' 

0.390 

ENTER 
EncloHtj 

lang,h, 

Ls 

7000 

ENTER 

Expoa,,co 

ED 

30 

I 

I 

Chom•c•l 

fn, 

F.NTER ENTER ENTER 
T o,a1s m,.s, no<a up <o vs!ue or LwT (call G28) 

Th,cSc,o,s 

s<ra<um A, 

" 
(=) 

1051 I 

ENTER 
Stca,um A 

pncoslty, 

9_'' 

(cm
0
/cm

3
) 

0.076 

ENTER 
Encloocd 

Wa 

1000 

ENTER 

Exposu,e 

fr•Q~onccy, 

EF 
"" ,/ ,) 

350 

Th1c,ness 

of se>PI 

,t;a<um B. 
(E,,,e,, aFue or O) 

'" 
f-"-"'-l 

Q 

ENTER 
St.atum 8 

scs 
so;1 ,.a::..e,e 

Lookup Soil 
Parameters 

Q 

ENTER 

Enc<os~<! 

holght, 

He 

244 

ENTER 
T o,,aec 

TR 

1.0E-06 

_l 

r hlcknuss 

"'"'" m C, 
(En,or volu~ 01 O) 

oc 
(=) 

Q 

ENTER 
s ... aeum 8 

,c,11 d<y 

~ulk dcns,ey, 

e ,. 
(g/em 

3
) 

1.62 

ENTER 

F100,•waEI 

_Qj 

E.NTER 
Ta,9.ehaxocd 

quo<le,,t roe 

no nc,.;clnog~ n,, 

THQ 

0.7 

LJs&<! to calcu,ato clsk"Pasod 

woundw~e~, conco,,t,o<lon, 

1 of14 

ENTER 

s.,, 

Ql,ocely oPovu 

[En,ec A B. oc Cl 

A 

ENTER 
Stcot,,m B 

poco ""• 
s 

0.39 

ENTER 

ln«ooc 

ER 

.liB_ 

0.25 

l 

ENTER 

scs 
sotl typ~ 

<>lcar.•ly nbo•e 

LS 

ENTER 
St,atum B 

e_e 
(cm 

3
/c m 

3
) 

0.076 

ENTER 
Soll 

st;Hec,m A 
scs 

soi, ,yp• 

(., .. "" """""'" 
so,l vapoc 

pel!!!_eabilityl 

ENTER 
S""'"'" C 

scs 
so,I e.a::..e,c 

Lookup Soil 
Parametera 

Q 

ENTER 
Aveca9~ vopoc 

<tow cHe<, .,,w bl<!g, 

OR 

I 

Leave blank to calculat• 

a ... 
LI-

E,NTER 
S,r,,Sum C 

soi, d,y 

ou,~ donslty. 

p"'~ 

(9/cm 
1

) 

7.62 

ENTER 

LJ,,,,-danna~ 

'"""m A 
sail vapea, 

~~,m aablflty, 

(.-') 

I l .00E-98 

ENTER 
Stcot~m C 

pocos;ty, 

C 

0.39 

ENTER 
S«ornmC 

g 

(em'lc,.,';, 

0.076 



0 
CJ ,, 
0 
-" 
N 
0 ... 
N 

CHEMICAL PROPERTIES SHEET 

Hcney's Henc/s Fn,halpy at 

low conS,3nt 13W constanC vapoc<,~<loi, at 

D,rrus,vl<y o.,,u,,v,,y at,M~f&nca 

D, 
(,.'/.) 

8.70E-02 

END 

,n water, tempacatsHO, compHaCuce, 

D H T, 
i_c_.,'f,) (osm·m'/m,,) [CJ. 

8.60E-0_6 __ l___§_gF -03 25 

t>o,l,ng poinc, 

L'i.H,,O 

{cal/ m 01) 

7~930 

Norm ol 

l>odlng Cc;<,cal 

po,nt cem p o,~<ur~, 

Ts T, 
CK) ("Kl 

38_3_.lll_ I 591.79 

2 of 14 

Organic Pu,e 

r.ampone-,t Un,, 
p act,tlo n R~ro,ance 

coefflulent, so,ub,l"y' ra crnc, ~on~., 

K s URF R,C 

(cm
03
/g) (m g/L) (µg/m·;( (mc,/m 3

) 

I 1.82!;+02 5.26E+02 I IJ,Q_E+00 I 5,0E+00 



(") 
CJ 
"11 
0 
~ 

N 
0 ..... 
"' 

Exposuce 

9.461:.+08 I 

B,a 9 • 

atlon 

0,,,,,,,,, 
1 •• "1.1 

l,69E+04 I 

ConvectJon 

posh 

length, 

L, 
(,.) 

15 I 
~ 

Source-

b•.,ld,ng 

,cpoca<lon, 

L, , .. 
1052 

Area or 

enclose, 

belo 

~•a do, 

A, 
1 •• 'I 

7 ,06E+06 

Soucc• 

V" poC 

cone., 

C 

(µg/m 3) 

1.26E+02 I 

Stcutu""' A Stc~,u m B 

a1,-r,lled 

poros<ty, 

,: 
(~ m 3/~m ;l) 

0_,_314 

Ccac~-

" 
3.77E~9_1 

C,ack 

rn a,u "• 

C '") 

0.10 I 

po,.,,;,~, 

'· e 
I•. '1 •• "I 

0.314 

C,ack 

depth 

grade, 

z 
h.cl 

15 

Av eca ge 

,n,o Pldg,, 

0,,,, 
{cm 3

/,) 

1.00E+0l 

Stcntu m C 

a;,-rllled 

poro soty, 

e_c 
[ •• '1 •• 'I 

0.374 

Enthalpy ,,r 

va poclzat;c, 0 "' 

ava, gcoundwo<ac 

tampacotu,~ 

t.H, rs 

(cal/mol) 

9~7 54 

C,o ck 

coafflc,ont, 

o--•s• 
(c • 'le) 

J.,_2_1E-02 

INTERMEDIATE CALCULATIONS SHEET 

St,atum A 

tOtOI flu,d 

s,, 
(cm3/cm3l 

#r:-JLA 

Henc/s law 

•Y~. gcoundwatar 

m pecature, 

H,, 
(atm-m3/mn1) 

2,92E-03 

A,~,,"' 

Ac,ocC 

[,. 'I 

4_,_00E+02_ 

Scraeu,n A 

pocn,col>,],ty, ., 
' ,, 
~ 

#N/A 

H~~•y's Oaw 

ava, g;ou"a.,.,-atec 

H'Tc: 

1.26E-01 

E,ponent oC 

~qu1va1~nt 

Pac let 

numbec, 

e~p(P.') 

(unkOass) 

1.07E-09 
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S""'" m A 

pPcmaab;,,,y, 

#N/A 

V,,r,o, 

tern paratu,c, 

µTS 

2_/cm"s 

1.75[;:_-04 

lnnnL<e 

a 

(u!""" s s) 

2.72E-04 

S,ratum A Total A1c-cll1ed Wa,,•c"fill~d F10 oc· 

Th;c;ness o< pocoslty po,oslty In 

Hf~ctlve vapoc ~ap,,rary ca pJllacy caplllacy -,ap,llacy 

permeab""Y p e;,m •t~c, 

•, l,, e.,s, 9 ~-" x., .. , 
(cm

2
) ic ,n 3/~ m 3) (.,,,'·1.,,.') 

J.00E-08 1 s_.z_s 0.39 0~087 o._3_03 4~000 

S<rotum S.,atum St,atum Caplllucy T "'"' 
A B C 

Q,ffu,oun 

path 

coHflcrent, G<>afflcl~n,, coefficient, cocfrlclent, l~ngtH, 

Q""A 0""6 D"" C D""., D°''T L,, 

[ •• 'I,) (cm 2/s) (cm 2/s) ( •• '1.1 I•. 'I,) [ .. ) 
1.21 E-02 I 0.00E+00 I 0,00E;_~00 I 1.79E-04 I 5.54E-03 I 1052 

lnflnata 

oucc• Un" 
bidg, els~ RHe,ence 

facto;, 

r URF R,C ", """ 
(µg/ m 3) (µg/ m 3r1 (mg/m 3) 

2.6?~-02 I NA I 5.0E+00 



0 
0 .,, 
0 
~ 

N 

~ .... 

SCROLL 
DOWN 

TO" END" 

END 

RESULTS SHEET 

RISK-BASEIJ GROUNDWATER CONCENTRATION CALCULATIONS INCREMENTAi RISK CALCULATIONS 

In dooc lndooc Rtsk-bascd Pu,~ F,n~, 
c~mpon~n, 

gcoundvvot~c g,oundwate, esposuc~ wate, ~,pea ,!,c 

g,~""""""'0' <Olu o;h,y, g;o<,n<Swator 

cacclnogen nonr.occ;nogen s r.onr.., 

(1:g/q (µ"/LI (µg/L) (µg/L) (µg/L) 

/'IA l.96E~04 L_J .96E+04 I 5.26E+05 I 7 .96E+04 

iVl ;[ .A, iU :c:::'.ROR ';: H·,;ll'i].'\?'y 131"! {DO r,;,JT l;:·,·,1: '?L~·.1.\ .. ! '.~ 11· _,<f./(;,: S ;:,r:;:::. r-0 

'" c~ ,;,~ INTEf'~C/11...C'..-; ., kiE':;~;N;C n, cc p "" a ( 

4 of 14 

ln~remen,ot Ha,.,~ 
quotcent 

f, D m va poc 

,naonc ~,,, 

noncacr.,nogen 

NA NA 

1,, ,o-•~ dn ~01.,,"'''"'•" 



(') 
Cl 
-n 
0 ... 
"' 0 .... 
"' 

GW-ADV 
Vecs<oc 3,1; QZ/041 

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

! M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULAT[ RISK-BASED GROUNDWA rrn CONC[NTRATION ·:•nm 'X" '".YES' bo,) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWAI l::.R CONCENTRATION (once, 'X' In YES"""' and'""'"' gcaundwotec cnnc, bnl<>w) 

ENTER 

Chom,c•l 

CAS No. 
(namb•cs only, 

~) 

71556 

ENTER 

Avocogo 

"""' 
g;no,ndwa<ec 
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O,c,, 
(cm 3/s) 

I 1.00E+0l I 

S""" m C 
so,I 

por<»"Y, 

e.c 
(cm

3
/cm

3
) 

0,314 

En,~~lpy or 

va pw;,n<,on ~, 

ova, gcounu~a,er 

t~mperatoc~ 

l',H, TS 

(c ,,Im oil 

]..,_885 

Ccac~ 

coemc,ent, 

o··•·-• 
lo - 'I,) 

1.08E-02 

INTERMEDIATE CALCULATIONS SHEET 

Stra«,m A 

saturation, 

s,., 
(cm 3/c m 3) 

#N/A 

Henc/s law 

ave. gcoundwa<cc 

temp ecatuce, 

HTS 

(a,m"m 3/mo_'.) 

8~-03 

A,,,~ u, 
r,cod,, 

Am., 

I•- 'J 

4,00E+0Z 

Straturn A 

meabl.,ty 

le rn 2) 

#[\_I/A 

Honc/s law 

ove. gcoundwater 

tr,m p~cature, 

H'Ts 

(u nltless) 

3.65E-01 

Expon•n< oc 

oq u;valcc>C 

,ounuaclon 

Peel at 

oxp(Pn') 

(un,tiess) 

1.18E-10 

3 of 14 

S,,~,u.,., A 

p c;rn cHbll1'y, 

ic "' Z) 

ttN/A 

V, po, 

v•scoa;,y ~, 

temp acacurn, 

µIS 

g}cm-, 

l:.ZSE-04 

lnnna<e 

a 

(u nit!ess 

1.95E-04 

Stcatum A 
Th,c~oass ot 

~ffect,vO vapor C. plllary 

pecmeab,,ity, 

L 

le- 'J i•-

1.00[-08 18, 75 

Stcoc-,m Stc • tu m 

A B 

coerrlclent, confflc;c nt, 

D"'A D"'-,-s 

1,- 'I,) loa 'I,) 

1.0BE-02 0.00E+00 I 

lnrrn.ce 

Un,. 

bl~,a. 

cacto,, 

c,""''"" URF 

(1:_g/m 3) (µg/m3)"1 

2.28E-02 NA I 

T "'"' A1c-nu~ d 

pom,,ty ;n po<as.ty,n 

CO p11!acy ca p,,aa,y 

e •.. , 
(rn )/'.:_'.:c.J. (cm 3/cm 3

) 

0_,_39 0,087 

Sc,·ocu m Ca p,llacy 

C 

coefflclent, Cu~fflc<ent, 

D 0 ''c D"" 

(cm 2/s) Is a"/,) 

0,00E-00 I l.56E-04 
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L,,.n 

J__Q 

ENTER 
Avecoslng 

I 

YES 

ENTER 
ln;ua, 

gcoc,ndwata, 

Cw 
(µg/L) 
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0.ptl> 

b • ,aw g.Od<, 

to ws,o, tal>Oa. 

Lw-

1=\ 

7067 

T hlc."nsss 

"''"'"m A, 

" 
(cm 

1061 I 

ENTER ENTER 
S,,acum A Secacu,,, A 
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}Q_ 

pwosoty, 

e .. " 
(cm 

3
/cm 

3
) 

0.076 

ENTER 
Enclosod 

.spn~e 

WB 

7000 

ENTER 

Exp<»uc~ 

frequency, 

EF 
dop/yr 

350 

T hkknc• 

of so" 

"""'""' B, 
(Eeo,~; vOIU~ o, Q) 

"" '=\ 

ENTER 
Stcotum B 

scs 
so,J 'Le.~ 

Loqkup So~ 
Parameters 

1;i 

ENTER 

Enclos~d 

holqh<, 

Ha 

244 

ENTER 
To,get 

TR 

l.0E-06 

I 

Ti,rcknass 

stcotum C, 
(Ence, vaO,,a .,,Q) 

"' 
(=) 

ENTER 
S"°'u"' B 

,o;, dcy 

bu!< aonslty 

e 
p. 

(g/cm 
3

) 

1.62 

ENTER 

f,oo,•~"11 

QJ 

ENTER 
Tacg9< no,ocd 

quot;enc foe 

none accfno g c n •• 

THO 

LJs~d to calr.«ln<• ,1,~•b-,~~ 

pcound~otec coneen<ea'1o n. 
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ENTER 

Soll 

octly aoova 

(En,o,AB,,,,C) 

A 

ENTER 
St,ntum B 

pocosl<y 
e 

0.39 

ENTER 

lnaooc 

ale o,chang<, 

ER 

lli 

0.25 

I 

~;'•HER 

scs 
sail <,pa 

d,ceclly ooov• 

LS 

ENTER 
Sc,otum B 

pocosl<y, 

g_ e 

(.m 3rc,}) 

0.076 

ENTER 
Sall 

'""'" ,a A 
scs 

sell cype 

(,sea,, aso,oaca 

soJI vapoc 

permeability) 

ENTER 
Ssc.a<um C 

scs 
SOIi t2'.£.0 

Lookup Soil 
Parameters 

LS 

ENTCR 
Avecogo "" pac 

rlow cato ln<o bldg, 

OR 

I 

Loavo blonS <o ••lculato 

0 .... , 
U,a 

''R 

ENTER 
Sccatum C 

sail ~cy 

bulk d~nslcy, 

P,c 

( 9 hm ') 

1,62 

ENTEF<. 

LJ,~,·def.,,ed 

""'"'" A 
soil v,,pa• 

p~rm eabllity, 

(,o') 

r 1.00E-08 

ENTER 
S"·"" ,,, C 

paco;'ty 

0.39 

ENTER 
Stcato,m C 

p~,osl<y, 

ij_ C 

(em 
3
/cm 

1
} 

0,076 



(") 
0 
-n 
0 
~ 

"' 0 

'.l:;! 

Henr/s H~n,/s 

law consto nt 

Dlffu sev,ty 0;,r,.ge,,cy at cehcenGa 

D, 
,.,,,'/,) 

_B.S0E-02 

END 

,n water, ,~ m p~ra,uce, tern peratu,~, 

0~ H TR 
(cm 2/s) (lltm"m

3/mol) ("C) 

9_,_S0E-06 I _5/]_1:f-03 ! 25 

CHEMICAL PROPERTIES SHEET 

Enthalpy <>f 

vaponzotlon ~, Norm 01 

th• no,m .,i bolling Crn,eal 

l>olllng point, po,nt, ,empera<uc~, 

~H Te T, 
(c~.lm 011 CK) ('Kl 

U42 I 353.24 
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Or~an,c Pu,~ 
co,bon compnnnnt Unit 
p actltlon wace, c,sk R~racanca 

~o~mc;~ nt, solu bdity, '" c,o,, 

K s URF R,C 

(cm 3/,a) (m g/Ll (µg/m 3rl (m g/m 3
) 

I 5.89E_+Ol I l.79E+03 I 7.SE-06 I 3.0E-02 



n 
0 
"T1 
0 
~ 

"' 0 
co 

"' 

E,oa su,e 

~uro"o~, 

' 
!sec 

9_,_46l:+08 

81d~ 

at,on 

0,,,.,.,,. 
(e • 'fs) 

7 ,69E+04 

Convac.,on 

f' •th 

,~~g<h, 

L" 

..lL 

END 

Soucce-

bulEd•~g 

,~pa,atlon, 

L, 

J.fil2_ 

A,ao or 

spnco 

b a to...v 

grad a, 

As 
( •• 'I 

I l.06E+06 I 

S., '" ~e 

vapor 

cone., 

C 

{µg/ms) 

I 2.65E<·Ol I 

Stcat"m A St,otun, B 

""-r,l,~d 

porosity, ,: 
(cm 3/c n-,__) 

0.314 

C,ock-
co-rnlai 

0,2. 

" 
("nl«~ss) 

3.77E 0'1 

Cc • ck 

cadlu s 

e,) 

I 

pocu,,Ly, 

•-' lcm 3
/c m .)) 

0.31_4 

Crace 

depth 

belo 

yea tie, 

Z"'"' 

1 5 

AvH~g• 

Int<> PIO~ .. 

o."" 
(cm 3/s) 

0,10 __ ]_ __ 1.00E+0l 

Stc • tu m C 

o,r-r;olod 

pocoslty, 

0.c 

(cm 3/cm 2) 

0.314 

Enthalpy or 

v>po;,,ac,un a, 

ave. gcound~oc~, 

temperatu,o 

6.H.Ts 

r,",1 m 0 ,l 

8_,_ 122 

C, ack 

coeff,cle nt, 

D".COC. 

(cm 2/,) 

l .22E"02 

INTERMEDIATE CALCULATIONS SHEET 

Stcatum A 

s 
("m·3/em 3

) 

_#Jjj_A 

Hem/,,,...,, 

ave, gcound...vat~c 

,empecatuce, 

HTs 
(ae•:•'f,ae) 

2.68E-03 

A,c. •, 

cc3cK, 

Ac,,.-, 
{cm 2) 

.:1.,00E +02 

S,,3,um A 

pocm~~u,,. 

lcm2l 

lfNIA 

Henc/s law 

••~. y,oundwatH 

<cm pe,atuce, 

Hrs 

unJ,less 

l ,l 5E-0l 

E~poncnc or 

e~u;vo>an• 

Pe,to< 

nu m t,r,,, 

exp(P""') 

(Ynltl~sc,) 

8,4_4._s_~0B 
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Stcatum A 
so;I 

eel•"""' a<r 

pe,m~ab,l<l~. 

\e. 'I 

#N/A 

Va po, 
v,,"us;,y a, 

tempecaCu;c, 

µG 

1,/,.-s) 

l ,75E-04 

lnr,n,u 

a 

unjtlessl 

2. 7 4E-04 

Stea tum A 

effect,v<a , , po, 

p~,m~ab,llty, 

(e,,, 'I 

}.00E-08 

S<eacum 

A 

coertlctent, 

D""A 

(a, 'Jc) 

1.22E-02 

In"~"~ 

bld y. 

c""""'"" 
(µ?_l_"cj_ 

5.67E-03 

Th;ckness of 

C. plllacy 

cm) 

18)5 

Stca,um 

8 

c • cfflcient, 

D"''s 

(cm 
2/s) 

0,00E+00 

Un,. 

fa~<oc, 

URF 
(µ~/m Srl 

"Z_.8E-06 I 

Total 

po CO s;ey ;n 

ca p;Uacy 

(cm 3/cm 3) 

0.39 

Stcat<,m 

C 

coefflcl~n,, 

D"'·c 

fc m 
2/s) 

0.00E +00 

Rererence 

RcC 

(m g/m 
3

) 

3.0E-02 

A1,-r;Ued 

poros,tym 

ca p•Uacy 

s .. c, 

(.,,, 'le, 'I 

0_,_087 

Ca p>Hocy 

D'""n 

(e • 'fs) 

7_,_83E-0'1 

W at~•-fltlcd 

po,cs,ty In 

capl,.ary 

0-.•· 
le• '1 •• 'I 

0.303 

T "'"' 

0•''1 

(e • 'fs) 

5.63E_-03 

F100,-

peclm~t~,, 

x .. 

4.000 

Q;Cfu ,;un 

path 

length 

L. 

h.el 

1052 



(") 
C .,, 
0 ... 
"' 0 
0, 
a, 

SCROLL 
DOWN 

TO "END" 

END 

RES UL TS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS 

lnrjooc 

gcoundwatec 

c••r;;_:/Lrn 

NA 

lnduu, 

,.xpL sure 

gcoundw-""' 

noncocc,nogen 

(µg/L) 

NA 

R1s k-ba sac 

~coundvvatsc 

(µg/L) 

I _N_A 

Pu,~ Final 

c~mponent 

solu~";,v, gcoundwatec 

s 
(µg/L) (µg/L) 

I 1.791:.+06 I ___ NA 

INCREMENTAi. RISK CALCULATIONS 

lnccemont~I Ho ,ocd 

rrnm vapoc 

carr.,n,:,gen nancarclnogon 

1_,_BE-08 1.SE-04 

f,.,JC:.S:-,•\' - ,\:\if.:· I ;..;1-~01:;; ;;;_1;._,.-.f•/P.J?'v i:~i-; ',lV/ '.X:• f,J,1·· u:·.,;c ~'.E~-ULT:'- It ~i(.P, 'ii:', /·P' ;o_·~ r\·-
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Cl 
0 
-n 
0 
~ 

N 
0 
00 .... 

GW-ADV 
Ve,sscc 3,1, 02/04 

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

I M~RE I 

c:::iilliO 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWAT[R CONCENTRA I ION (9n<c, "X' '" 'YES' box) 

Y[S 

OR 
CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (eo,ec 'X' ,n "YES" bo, and ;n,<IOI g,nundwoto, cone, below) 

ENTER 

Chorn,cal 

CAS No, 
{nu,nl>&<S only, 

75274 I 
ENTER 

Avecoo• 

"'"' 
9,oundwn,ec 

,em paratuca, 

T~ 
CC) 

10 

E!~T:::R 
S"a<umA 

scs 
soil '2'..!:" 

Lookup Soll 

LS 

ENTER 
F ncfo~cd 

Lm. 

1Q 

ENTER 
A,a,agang 

YES 

ENTER 
lnl•l•I 

gcoundwatec 

cone., 

Cw 
(µg/L) 

1,30Fi00 

ENTER 
o.p,~ 

below g,ode 

to Poteo m 

oC on~lnsod 

spoco floe,, 

Le 
(c,n \ 

15 

ENTER 
Stcatum A 

soil d<y 

bu<k dcns,<y, 

a 
p, 

{g/cm ;) 

1.62 

ENTER 

Sn11•e,1,,,,. 

SP 
(g/c m·s ') 

_'ill 

ENTER 
A,., -~•"Q 

ca,c,nogcns, noncacclnog~ns, 

AT~ ATisc 
-'-"-) 

J.Q J_Q_ 

I 
ENTER 

D~P'-" 
below ~,ode 

to wouctoi,1a, 

Lw, 

cm\ 

_J_Q6_l 

ENTER 
S<ca<um A 

pocos<ty 

a 

0.390 

CNTl:R 
Endo,.cd 

lcnyth, 

Le, 

1000 

ENTER 

E,pos"ce 

Oucn<lon, 

ED 

1Q 

Chcn,Ocal 

B,G rn ,S<I ,,o hlncc, me-th~ n a, 

ENTER ENTER ENTER 
Tou,s must add np to va,uo or_L_1'!2J_ce" G28) 

Tn1c,noss T hlc~ness 

Tn,c.Snoss 

scco,um B, stcatum C, 
,,,at.um A, (E,,.e, vo!ua ncO) (Ento, volu,, u, O) 

(.=..!!!.l 

1067 

ENTER 
S<eatum A 

,,.,,,,.;,,,_, 
R,~ 

(cm 
0
/cm 

3
) 

0.076 

ENTER 
Enclosed 

Wa 

~) 

1000 

ENTER 

Exposucc 

rcaguency, 

EF 
~\ 

350 

T 

(=\ 

Q 

rnTER 
Se.a<um B 

scs 
so,I t1'..E.o 

Lookup Soil 
Param<>ters 

Q 

~NTER 

EncEosed 

helg,,t, 

He 

244 

ENTER 
T,,cg c< 

c,acclnogcns, 

TR 

7.0E"06 

cc 

bl 

Q 

ENTER 
Stcntum B 

soil d,y 

bulk densl<y, 

a 
p, 

(g/cm 
3

) 

l.§2. 

ENTER 

f100,·wa!I 

wld<e,, 

ill 

ENTER 
T ocgat na,nco 

quo<Lcn<COC 

noncocclno.ns, 

THO 

QJ 

LJ,~<l to calccdote clss-Paao0 

9''°"ndwo,~, concont,o"on. 
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ENTER ENTER ENTER 
S011 

suarn m A 
Soll scs 

scs col! <ypc 

dlc~c"y oSovo soil typ~ { ...... "'"'"'""" 
=•co,· cabl~, c>lccc<ly abov~ I solt enpo; 

(Entor A. B, o, CJ wa,a, uo•• permeabilityl 

A 

ENTER 
SuornmB 

poco~acy, 

0.39 

ENTER 

lndoo, 

"" e,cho ng~ 

ER 

~ 

0.25 

I 1_2 

ENIER 
Seca<um B 

po;o.sley, 

e_' 
(,cm

3
f.m') 

0.076 

ENTER 
S,,~,um C 

scs 
''2'.£.' 

Lookup Soil 
Parameters 

Q 

ENTER 
A,~;.,gc va~o, 

7 

f!uw ,ate ,mo ~lnq, 

OR 
La,,vc bl•n• co calcula<e 

0, .. 

u. 

n:;: 

ENTER 
S<earn m C 

soil dcy 

bulk d~ns,<y 

' p, 

(g/c,/) 

7.62 

ENTER 

Us~r"<So,.ncd 

s,1atumA 

"'"' ,apoc 

pecm ••~"".Y, 

{ .. ') 

I J .00E"08 

:C,\FER 
Sec~cun,C 

po•o;a<>, 

0.39 

ENTER 
S,rn<um C 

pocos,ty 

e .. c 

(cm 
3
1.m 

1
) 

0.076 



() 
CJ ,, 
0 
~ 

N 
0 
0, 

"' 

H~n,/s H,-n,y's 
law constant >nvv c<>nstant 

D1rrus1vocy D1ffus1v;ty "' cefernnce 

,n e;r, 

D. 
(cm 'f.) 

2.98E-02 

END 

D. H T, 
(cm 2/,) (acm-m 3/mol) fC) 

I .06F-05 I 1.60E-03 Q 

CHEMICAL PROPERTIES SHEET 

Entbalpy of 
vopo1·1Zatlon at Norm al 

th~ no,·m "' • oHln g C,.t0col 
coding po,nt, po;nL, cempecatuce, 

OH. Te Tc 

(cnl/m ~•l CK) ("K) 

7 _,_800 !J63.1s I 585.85 

2 of 14 

O,g""" Pu,e 
cacbon componon< Unit 

parc,c;on wat~c R,.,,.,,.nc<> 

co,.m~;cn,, solu blllty, far,tor, 

K s URF R,C 

(cm 
3
/g) (mg/U (µg/m3( (m e/m ') 

I 5.50E+_QJ I 6.7'1E+03 [ 3.7E-05 I 0.0E+00 



0 
0 
"Tl 
0 
~ 

N 
0 

"' "' 

E,posu,~ 

' 
I soc 

9.46[ f08 

B10 g 

HIO n 

0,,,.,, .• 
( ... 't,) 

7 .69E+0~ 

Canvect>on 

~ at" 

length. 

L. 

(o .. ) 

.Ji... 

END 

Soucce· 

bui,arng 

L, 

10::i_;z_ 

A,~. c, 

spa< 

b elo 

~·" ~~, 
Ae 

( ... 'I 

I 7 ,06E+06 

Sou,,., 

va poc 

co nc., 

C 

(µ~/m 3} 

I 4.11 E+01 

S,ratu m A Stent" m B 

pocoslty, 

e: 
(~ m 

3
/c m 

3
) 

0.314 

C,ack" 

" 
(unltless) 

I 3.77E-04 

C,a~k 

CS QIUS, 

.. 
I 0,10 

p ocos<ty, 

•." 
(cm2/cm3) 

0.314 

C,.c, 
depth 

gca de, 

z"'"'" 

h.cl 

l __ ~ 

Avaraga 

VB po; 

r,ow ,ate 

Into b>og., 

Q'"" 
(cm 3/,) 

]_ _ 7 .00E+0l I 

S,,·atum C 

pocoslty, 

8. C 

(cm "'•f~,,., 3) 

0_,_314 

Enthalpy of 

vn P""'"uun at 

ave, gcQondwaL~c 

tom pocatu,e, 

L'i.H,,TS 

cadmol} 

.§Ji65 

Ceo ck 

<>ffoct>v 

d<ffu slo n 

c<>efflclent, 

D'""C• 

(co "/s) 

4,14E-03 I 

INTERMEDIATE CALCULATIONS SHEET 

S,rstu m A 

s .. 
ic m 3/,m 3) 

#NLA 

H~ncy's law 

ave, gcound=nccc 

tamp~co,ucc, 

H,s 

(a,rr, ~-"c_3_j_~ 

7.35E-04 

A,ea of 

c,ock, 

A 

(cm 2) 

'1.00E+0Z 

S,r.,tu,n A 

porm ~" bd,<y, 

(cm 2
) 

#N/~ 

Hon,/s taw 

ave, gcoundwat~r 

tempacaturn, 

HTS 

l"nltress 

3.17~-0Z 

E,pononc or 

~q ulv ala nt 

Peclet 

numb~,, 

axp(P~'J 

u nltles s} 

?,f.7E+26 
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Stcutum A 

colot.v,e a,c 

p0rm~vb,li<y, 

( ... ') 
#N/A 

V,, poc 

viscosity "' 

µ" 

k./~m·• 

1,75E-04 

lnf•n,ta 

a 

unldess 

1.15E-01_ 

Sc,·atum A 

so;! 

~Ffoc,,vo vapor 

pecmeab,.,ty, 

(cc m 2) 

l.00C-08 

Scca,c,m 

A 

D""A 

(c'" '/s) 

4.l~E-03 

lnr,n"~ 

<>'-'' ~"' 

~1a g, 

c.""""" 
(µg/m 3) 

4.74E"03 

T otnl A1,-C11ied Watu"fllEod F1on,-

Thlck~~•,s of po,oslty In po,a sc,y ,n pn,n.s,<y ,n 

cap,IIMY Ca P"lacy C" pdlacy c~p,E,My 

pqc,mo\oc, 

e_ -· e __ ,, 
x""" 

(c_"c3/c.,,3) ( .... 'L,,') (cm 3/,m 3
) 

18_,_75 0,31 0.087 0_,_303 4.QQQ 

Scca<u ,n Stea cum Ca plllacy Tolol 

8 C 
0,ffu,;u n 

oath 

coofflclcnt, co efflclen<, "uemclent coofficlent, la n ~th 

D""s D""c D"" D 0 ..,.T L, 

(cm 
2
/,) (cm 2/s) (.'"'Is) ( ... "Isl 

I 0.00E+00 I 0.00E+00 I 9.97E"05 I _ _f.40E-03 I 105.2_ 

Un" 
Roee,e.,ce 

fa crnr. 

URF R,C 

(µg/m 3r1 (mg/rn 3) 

I 3.7E-05 I N.6 



C') 
0 .,, 
0 ..,. 
N 
0 
<D 
0 

SCROLL 
DOWN 

TQ"'l;_ND'" 

END 

RESULTS SHEET 

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS INCREMf:NTAI RISK CALCULATIONS 

lncce me ntaJ Hoocd 

lncooc Inc ooc R,s~-o a sed Pura r;~a, q uotla nt 

compon~nt tcom vapor 

g,oundwate, gcounOw~t~, c ,pos u,·e wot~, 

cone., CQnc •• g,oundwater sc>luolllty, 9countlwa,ec 

ca,-.,nogon nonea,clnogen s ,.o nc,, ca;c;nogon nonca,clnogan 

(µg/L) (~lg/L) (µg/L) (µ"IL) (µg/L) 

NA I NA I~ NA I o.14t+o6 I _NA 7.f£-08 NA 

l\,][:.S:·,p,r-:;t'_ .A:·; i E='.!;()r.;_; '.';'JMfV!/\PV ~}f-'.; !J' I (;)CJ i~c')l \.'i:,I ... ,![~:,l.li IF :::r:;,p,J11::; /s k'.r':'>l·JI 

MESSAGE: Risk/HO or rlsk~based groundwater concentration is based on a route.to-route extrapolation. 
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(") 
0 .,, 
0 
~ 

N 
0 

"' ~ 

GW-ADV 
Vmooc 3.1; 02/041 

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

I M~RE I 

CiillLJ 

I 

DATA ENTRY SHEET 

CALCULA 1"1:C RISK-BASED GROUNDWATER CONCC.N I RATION •;cn,e, 'X" ,., 'YES' oox) 

YES 
OR 

CALCULATE INCREMENTAL RISKS f-1-s!OM ACTUAL GROUNDWATER CONCENTRATION (cneN 'X' '" Yl::S' bnx ona ,n,t,al g,oundwocec co~c. bo,nw) 

ENTER 

Chon"••• 
CAS No. 

(., •• c. .. ,_,, 

no dashes\ 

751ti0 

ENTER 

A,.,aQ• 
sv11/ 

g;oundwo<ec 

'-
CC) 

70 I 

ENTER 
St,o<um A 

scs 
00,1 t.!'£_C 

Lookup Soil 

b?. 

ENTER 
Fncloocd 

L .•• 

1Q 

ENTER 
Avecog,ng 

YES 

ENTER 
I";""' 

gcoundwaca, 

Cw 
(flQ/L) 

1.00F+00 

ENTER 
Depth 

below 9,sde 

space flooc, 

L
r_,,__,,,_1 

75 

ENTER 
S""'""' A 

co" d;y 

bulk defis"y, 

' ,. 
{g/cm 

3
) 

1&f 

ENTER 

S011-0,dg. 

AP 
{9/cm-/) 

_'ill 

ENTER 
Avocngm~ 

l 

ca,clnogons, nonrn;clnogcn<, 

ATc AT1,c 

N lQ 

Cn~mlcol 

CH1',0<' ~15, 11cic, 

ENTER ENTER ENTER ENTER 
T o,als m "a, an n up to_:,• luc of LwT (ce!I GZB) 

D"P'" 
b•l•w ~cndc 

<• wo<octoblu, 

Lw

r_,,__,,,_l 

1067 

Tn10Knoss 

st,otum A, 

" {_,,__,,,_1 

l_Q§Z. J 

ENTER ENTER 
Stca<Um A Stcaeum A 

poco;•ty, 

0.390 

ENTER 
Enclosed 

l~ng<H, 

Le 

1000 

ENTER 

E,po,,.,. 

ED 

.3Q 

0 .. ~ 

(cm 'fem 
0

) 

0.076 

ENTER 
F ncloocd 

space 

WB 

~) 

1000 

ENTER 

E,pooUcc 
tceqo~nq, 

EF 

~ 

350 

T1,ic,nass 

s<eotum B, 
(Emo, valu• .,Q) 

"" 
(_,,__,,,_) 

_o_ 

ENTER 
St,acum B 

scs 
~ 

Lookup Soil 
Param..ters -
--12...__ 

ENTER 

Enciosod 

opoce 

hclyh<, 

He 

244 

ENTER 

T"'""' 

TR 

l.0E-06 

I 

l"n,ckncss 

«ca<um C, 
(Ence, value oc O) 

"' 
61 

Q 

ENTER 
S ... ,,um B 

soll dcy 

bulk dens,cy, 

e 
p. 

g/c m ') 

1,62 

ENTER 

F1oa,-wa!I 

_QJ_ 

ENTER 
Ta,9ot haaacd 

quo«c,,cro, 

no nc~cclncgc n,, 

THO 

_QJ_ 

LJ,ed to cal•-•no<• rlck-oo,od 

woundwo,e, co.,cencco"on. 
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E:-JTER 

So;, 

dlcoctl>' obova 

wet~C taO!•, 

(Emec A. B o, C) 

A 

ENTER 
Stcac,,m B 

po;os.ty, 

0.39 

ENTER 

ln<a<>ul 

"" e,cho og~ 

ER 

(.lfu 

0.25 

I 

ENTER 

scs 
sn,I <ypo 

d,<uc<!y above 

LS 

ENTER 
S""'""' B 

pocos.ty, 

e.,~ 
{om'/, m 

3
) 

0,076 

ENTER 
Soll 

c ·otum A 
scs 

,0,1 ,ype 

(osaHo os<<c><• 

soil vopoc 
oermeabilitvl 

ENTER 
S« . .tum C 

scs 
,0,1 '2'.l'.e 

Lookup Soll 
Parametera 

b?. 

ENTER 
Ave.age v•~•• 

7 

nuw ,ate ,mn bl~g. 

OR 
Leave blen~tn c~lo"la<c 

O,o,, 

u. 

('.c;: 

ENTER 
S<eatum C 

soil o,y 

ou" Ocns,ty, 

p.c 

(g/cm 
3

) 

1.62 

ENTER 

Usc,•def;"ed 

"""""' A 
so;1 sapn; 

po;moohlllty, 

( •• "1 

r 7 .00E-08 

ENTER 
Sec.cum C 

pocoslty, 

0 

0,39 

ENTER 
S<catumC 

pon,s;cy, 

' lcm 3
1em '•, 

0.076 



C") 
0 
"Tl 
0 __,. 
N 
0 
<D 
N 

CHEMICAL PROPERTIES SHEET 

H~n,ys H~ncy
0

s F~thalpy or 0,gan•c 

Faw ~on~,an, law constont v~p~Cls•tlo" at Nocma! 

01ttuslv<ty Oim,s,viey acrar~,-ence b,,,,;n9 Cr1ucal P"""'"'" 

D. 
{cm 

2/s) 

7 ,04F.-0l 

END 

In vv~•oc, ,~m~e,arnce, tempoca,~ro, 

D. H 
( •• '!.) ( •••.• '; •• ,) 

l_,_00E-05 l__)_,_Q_ZE-02 

Te 
1·c1 

25 

bo,1,ng polnt 

li.H .• 

lcadm 01) 

6.391 

T, 
("KJ 

I 319.oo I 
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,~mpe,acu,e, coatt>rlane, 

Tc 
("Kl 

_5_52__,_Q_Q_ 

Ko,. 
(cm 

3/g) 

4_,_57E+0l 

p,,, .. 

-,nmronent Un,, 
Rarecence 

SDlu bdi<y, ,a,.toc cone,, 

s URI R,C 

lm g/1 l 
(µg/m 3)"7 1 •• 1.'1 

1.19E+03 j 0_,_0E+00 [ 7.QE-01 



(") 
c:, 
-n 
0 _,_ 
N 
0 
<D 

"' 

C, posuce 

du, oUu o, 

' 
/ sec 

9.46E+0B 

Bia~· 

o ....•. 
(cm 3/s) 

1.69E+04 I 

Convectoon 

p "'•h 
lanQth. 

L 

.. ,) 

...lL I 
END 

Sou,·ce-

"""~Ing 
sepacat,on, 

L, 

1052 

A,~ o or 

spa, 

b~IU 

~•a de, 

A, 
1°. 'I 

Suatu m A S,ratu m B 

pocos<ty, 

a_' 
irn 3/c m 3) 

0.314 

C,a c~-

" 
(unltlos.s) 

pocosEty, 

a_" 
(cm 3/_cc,,) 

0.374 

C,ack 
q ~pct, 

gcad e, 

z"'""' 

l·• 

l.06E+96 l._3.77E-04 15 

Ave,age 

Soucca 

v a po, C,ac~ flow ;a<c 

co nc,, codlus, Into bl~~ .. 

C Q.,., 

(~lg/ m 
3) 1- ,.) (cm 3/,) 

7.16E+02 I 0.10 j 7 .00E:i-07 j 

Stea tum C 

""'"'""' 
0. C 

I-• '1 •• 'I 

0~314 

En,na,py ot 

va porlzat;o n a< 

INTERMEDIATE CALCULATIONS SHEET 

S,,·atum A 

s, .. 
(_cm 

3 /c m 3) 

#N/A 

Hanc/s low 

S, .. ,u ,,, A 

p~,,neabdlty, 

lfNIA 

Hen,/s lnw 

Stratum A 

p~,m ~~o,o;,y, 

(cm 2) 

#N/A 

Va poc 

vl,-.o,,<y o< 

•V~. grnundwatar av~, gcoundwH<?C ave, gcoundwo<c, 

t~ m pqa<ur~, 

L',,H,.TS 

cal/moll 

6,61:l.2. 

C,a~, 

dlffu slon 

co,emclent, 

o·-••c• 

I•• "Is) 

7 ,44E-02 I 

te m pero,~,~ 

Hrs 

(atm-,n_~Lm~I) 

1.66E-02 

Aeon uC 

rra~S, 

A 

1-. 'I 

4.om:;_-t-02 

tc "' p ecatuce, 

H'1s 

1••nlCEes • 

7.16E-01 

E,pcn~nc of' 

oq u]v •'~"' 

Peel~, 

numhcr, 

~,p(P~'J 

(unltle s ,) 

3.57E+07 
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,om pcro<uee, 

µTS 

(g/c m ·,) 

J ,75E-04 

I nf,n ,<o 

co efflcla nt, 

a 

2.33E-04 

Secacu m A 
Tn,<ckness or 

ert'ec"v• vapo, ca "'""'Y 
p0em •ab,l,ty 

L 

1-. '1 emf 

1 . 0J)_l;.=Q§. 18.75 

Sccacu m S,""" m 

A B 

ca emcle,.,. 

•·" 
' 

D"''s 

1-. "Is) (cm 2/s} 

1.44E-02 I 0.00E+00 I 

lnnnlte 

Unit 
bid y, 

facto;, 

c."" " URF 
{µg/ m 3) (µg/m 3rl 

1,67E-01 I NA I 

T ot,d 

poc<,s;ty ;n 

cap;11uy 

1 •• '1.,.") 

0.39 

Stcotc,m 

C 

D""c 

(cm 2/s) 

0.00E+00 j 

Rerecenca 

RsC 
(mg/m 3) 

7.0E-01 

A,,-,i11ed 

po,os.ty In 

caplllacy 

e __ _ 
(cm 3/c m 3) 

0.087 

Cop111acy 

• •"c, 

I•. "Is) 

2,06E-04 

W at~c-flllcd 

p~ro.s;,y ,n 

CO p>llacy 

ew,,, 
(cm 3/cm 3

) 

0,303 

T nt~I 

o-·,T 

I•. "Is) 

6.47E-03 

F100,-

p "'"" ~,~, 

x.,,e, 

4,000 

LJ,rru,;u n 

path 

]en y<h, 

L. 

lc m) 

10)._2 
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SCROLL 
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TO "END" 

END 

RES UL TS SHEET 

RISK-BASED GROUNDWATER CONCFNTRATION CALCULATIONS 

Indoor In do<>, R1,k-bas~« Pure f-,n al 

<?X poau,•c compon~nt 

gr<>unowo<cc g,·oundwotac exposure vvutc c 

gcoundvvatu ~oh,.d,<y, gcounowata, 

0 ••~:7L) an 
nonoMc,nogen s r,onc., 

(µg/L) (µg/L) (µy/L) (µg/L) 

NA N_/\_ I NA I J.19Ei06 I NI, 

INCRFMFNTAL RISK CALCUI A TIO NS 

lnccemental Ha ,aco 

quou~n, 

'"' m va poc 

non~~cr.lno~on 

(u nltlas •2 j""'"•ss) 

NA 2.3E-04 

r.,fr_ s:: ,.,- d-~Oi-~ '.· ;.1 \M/,Ll,F'."v SF '.'}'.:, :,J1y· 1.,'.'-E F'E'.-'.UL T', IF ~ r::F'< ,:·::, i,§~.:. sc (! ;':l·J l'i 
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,,/_' 

0 
0 .,, 
0 
~ 

"' 0 
(D 
u, 

GW-ADV 
Vecs<cc 3,1; 02/041 

Reset to 

I M~RE l 

I M~RE I 

I M~RE I 

I M~RE I 

~ 

I 

DATA ENTRY SHEET 

CALCULATE. RISK-BASED GROUNDWATE.R CONCENTRATION (eme, 'X" In' YES' Oa~) 

YES 

OR 
CALCULATE INCREMENTAL RISKS FROM AC I UAL GROUNDWATER CONCENTRATION (~ace, 'X' ,n YES" box ond ,n,t,ol gcoundwatc, cone, bclcvv) 

ENTER 

Cnamlc,al 

CAS No. 

(-••••-- """ 
~) 

124481 

ENTER 

A•,ocago 

so<i/ 

g;no,ndwatoc 

tam pacoturn, 

Ts 
CC) 

10 

ENTER 
Suatum A 

scs 
sell tzg_a 

Lookup Soil 

Q 

ENTCR 
F ncloscd 

space 

L<"HO 

'•" 

lQ 

ENTER 
A,e,~"'"9 

' 

YES 

ENTER 
I"'''"' 

~,oc,ndvvo<u, 

Cw 
(µolL) 

l.40E+OO 

ENTER 
Oeptn 

below gcade 

,pace floe,, 

le 

I.=.!!!\ 

J.2 

ENTER 
St,otum A 

self doy 

bulk dens.Ly, 

,." 
(al~,./) 

1.62 

CNTER 

s.,.,."'""· 

dl,.,-•c•n<lal, 

SP 
(g/cm-/} 

jQ 

ENTER 
Av~;a9ln~ 

' 

cocc,nogans, noneo,cinogens, 
ATa:: AT Ne 

lQ 1Q. 

ENTER 

Depth 

O•lnw 9;.adc 

to wa<•ctoblo, 

L·1n 

(.=.!ill 

1067 

Cncmlco[ 

C,-,1.~cc,dShr" ,re Gen hha net 

EN7CR ENTER ENTER 
To<ols cnue< add up rn value ot b~- (c~II GZS) 

! hlckn•c-s Tn,c<nass 

T hlc~n••• 

st,otum B, sua,um C, 

o<escun, A, (Ent•• value oc 0) (Entec ,alua n, 0) 

"" "" 
/=) (=) _kJ_ 

1057 I _o_ I Q 

ENTER ENTER ENTER ENTER 
Su~cu,,, A St,atum A 

porosity, 

C 

0.390 

ENTCR 
Fnc<os~d 

space 

,.,ngt", 

lc 

1000 

ENTF.R 

Exposuce 

-a<aon 

ED 

30 

I 

I 

po,oa<cy, ,_, 
(c,n'/~rn') 

0.076 

::NTCR 
Enclos~d 

We 

1000 

ENTER 

E,po~uce 

frequency, 

EF 
d•y•/y,l 

350 

S«ocum B 
scs 
~ 

Lookup Soil 
Parameters -

LS 

ENTC-'<. 

E~closed 

space 

""l~ht, 

Ho 

2/4~ 

E!"l!TEK 
T ••~•' 

cocc,no~ons. 

TR 

l.OE-06 

S"·"" m B 
,od de> 

bu" dens<t>, 

p, 

(g/cm J) 

1.62 

ENTER 

f1 • 0,•v,HII 

.QJ. 

ENTER 
Ta•~•< ho.acd 

~uotlem foe 

none occino g~ns, 

THO 

QJ 

Used to ca,c>,la<• ;l,k•bas~~ 

9'00,nOv,a<o, conccne.•""" 
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ENTER 

s.,, 

da,uct!y aoo,a 

wo<•c<ablc, 

!En,oc A B, o, Cl 

"' 
ENTER 

St,otum B 

pornso<y, 

' 

0.39 

ENTER 

ln~ooc 
olc c,chonge 

ER 

lli 

0.25 

I 

ENTER 

scs 
sell <you 

ecdy obev• 

LS 

ENTER 
St,utum B 

8 .. B 

(sm 3/cm J) 

0.076 

ENTER 
S.11 

s«atum A 

scs 
snll t,a~ 

(us~<1 Co astlm otu 

•••I ,apo, 

permeability) 

ENTER 
S<ca<um C 

scs 
sell tzg_e 

Lookup Soil 
Parameters 

LS 

ENTER 
Ave,aac vopo, 

flow ,o,e Into bl<1a 

OR 
L•a• o bl•nS «, calc 

Q.,,, 
U,,, 

7 

nr~ 

ENTER 
St,a<um C 

soil dcy 

p,'; 

(g/cm j) 

l!R 

ENTER 

Uc.oo"d"floed 

strac.,m A 
•o,I vopoc 

,>eoblllty 

(cm') 

f 7.00E-08 

ENTER 
Suarn m C 

0.39 

ENTER 
s,..,,,.,, C 

po,os,.,, 

8_ C 

(cm
0
/cm

1
} 

0.076 



(") 
0 
"T1 
0 
~ 

N 
0 
CD 
a, 

Hen CJ s H~nr/~ 
'""' constant lavv constant 

D1ffuslv;ty D,ffus,v;ty atr~recance 

In ale, 

D, 
(cm 'J,) 

1.96E-02 

END 

In vvatec, 

D-
1_cm2/,) 

J.05E-05 

,~m po,acu,~, te m pecatuce, 

H T, 
(ocm-m;/mo,) _tC} 

7_,_SlE-04 I _ZQ. 

CHEMICAL PROPERTIES SHEET 

Fnth•t~y of 

v o poclzat,o,a at NVimal 

the nwm al 
""'"'" g 

Cntical 

bodan9 point po;n,, t~mporaturn, 

i\H, Te Tc 
(cal/mo>) ("K) ("Kl 

5_,_900 l 416.14 I 678,20 
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Q,ge nlc Puce 
cacbc>n oc,nponent Un,, 

P~"'""'" watec Rete,ence 

coefhcient, solu b;J,ty, factor, 

K s URF R.C 
(cm ~/g) (m g/Ll (µg/m·Y (mg/m:;) 

I 6.31 E+Ol I 2.60E +03 I _2,7E-05 I O.OE+OO 



(") 
CJ 
"T1 
0 .. 
N 
0 
<D __, 

f:,~os u,~ 

I sec 

9.46C+08 

81a ~• 
vantllatlon 

o .. , •. , .. 
(c • 'l•I 

7 ,69E+04 I 

Convec"on 

path 

la ngtn, 

L 

(. ,I 

.J2_ I 
END 

Sou,·G~" 

o uUdln g 

sepocat•on, 

L, 

}052 

A,o • or 

gca da, 

Ac 
(cm 2) 

St,,.tu m A St,atu m B 

pore ,;ty, 

,: 
icm

3
/cm

3
) 

0,314 

Ceo Ck" 

" 
(c,nltloss) 

pu,~s;cy, 

e.' 
(.,'1 •• '1 

0.314 

C,ack 

d op•h 

g,a de 

z"'""" 

i·. 

1.06E+06_] 1}7E-0~ Jj 

Av~rogc 

Soucce v~ po, 

v • P'" C,acK flovv rate 

r,onc .. ca ~lu s, Into ~ldg., 

C Q'"" 
(~lg/m 

3
) .. (cm 3/~) 

Z.57E+07 I 0.10 I 1.00E+0l I 

S«-,Hum C 

po,o s,ty, 

8. C 

0,314 

Entna,py Of 

vaµo,,,atEon at 

ave, gcoo,ndW•LC, 

tempecat~ca, 

AH,,TS 

cal/moll 

6J78 

CcacK 

erre<ctov 

cilffu~,on 

coeffocla nt 

occo<S 

(c • 'l•I 

2,72E-03 I 

INTERMEDIATE CALCULATIONS SHEET 

Stcntu m A 

S,., 
{cm 3/cm 3

) 

#NIA 

Hency's Jaw 

ave, gcoundwatH 

HTs 

(a,m-m 
3/m. 0 .. 1)_ 

-1-.26E-04 

Area of 

crack, 

A,,orS 

( •• 'I 

4,00E+02 

S,,.,u,~ A 

p~r,Tianb1,,,y, ., 
(,m2} 

#N/A 

H~~c/s Eaw 

av~, ~coundwater 

Hrs 

(unltlau) 

7 ,83~-02 

Exponent of 

equovol~nt 

p ""'"' 
n" m ""'' 

"~P(P.') 

(u~ltress) 

1,771;_+40 
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Stcot" m A 

permaaPllky 

( .. ,__') 

#NIA 

Va poc 

v,scoslty at 

tempec"''"" 

µ,, 

g/c m-s) 

1 ,75E-04 

IM,n,te 

a 

9.52E-05 

Sccatu"' A 

ofTaetav~ vapoc 

pccma•LJ,l,cy, 

'· 
(cm 2) 

l.00t-08 

s<e,,tum 
A 

D""A 

(co 'l•I 

2.72E-03 

lnf,n,<o 

bJd g 

c __ ,,o,"' 

(µg/m_J_ 

.£.44E-03 

T~lckn9SS of 

ca p.alacy 

L •. .. ; 
18.75 

Scca<um 

B 

cocfffcl~ nt, 

O"''s 

ic m 
2
/,) 

0.00E+00 

Un" 

f • r,toc, 

UR~ 

(µg/m 3r1 

2.7E-05 

Total 

po,·os;,,. ln 

eap;llocy 

( •• '1 •• 'I_ 

0.39 

S""'"m 
C 

D"''~ 

{cm 
2/s) 

0.00E+00 I 

Rerecenca 

R,C 

im g/ m 3) 

NA 

A,r"flllatj 

pocoslty In 

>.a plllac, 

e._ •• 
ic m ?,/., m 

3
) 

0.087 

Ca plllacy 

co~ffklcn,, 

D""°' 

(., '1.1 

7 ,09E-04 I 

Vi/ atec-filla d 

po,o s;,y ,n 

ca P•"••Y 

e __ ., 
(cm 3/cm 3) 

0,303 

Total 

coefficient, 

o•·•T 

( •• '1,1 

1.91 E-03 I 

F100C" 

p o;;m ccc, 

x°'""' 

.w_oo 

D,m,,;o" 
D ott> 

,,, n gti,, 

L, 

(c c•I 

_l_052 
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-n 
0 .... 
N 
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SCROLL 
DOWN 

TO" END" 

~ND 

RES UL TS SHEET 

RISK"BASED GROUNDWATER cmJCENTRATIOf\l CALCULATIONS: INCREMEi\JTAL RISK CALCULATIONS 

lnuoo, 

e• posuce 

9coun<awste, 

(~"/L) 

In dooc 

gcou n owotec 

.l!_1)u 9 

R,~,-u • s ed 

~,p • ~ure 

~cound=a<ac 

~,,I_L) 

Pu,~ 
componont 

sc>lu~lllty. 

s 
(µg/L) 

Incremental 

f-;,,~, 

9,ound=aCac 

(~"/L) 

I NA I NA I NA I 2.60E+06 I NA I 2JE-0S 

IVl[:S:~-ACF _E:._;-.;,;' :-<i,J):·( '." '.if\"J,:1\l-'/"y Bf''. lJ;·: 1:. PC',l.li T:·, IF ~C::P•JF'S /-.f"~[' t,;f ';:': l·fl 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 
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quot,~n, 

from vap •, 

nonGacclno9~n 

NA 
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0 .,, 
0 ... 
N 
0 
CD 

"' 

GW-ADV 
Vecs,oo 3,1; 02/041 

Reset to 

I M~RE I 

I M~RE I 

I M~RE I 

I M~E I 

DlliO 

DATA ENTRY SHEET 

CALCULATE RISK-BASED GROUNDWATER CONC[NTRATION (me, 'X" In 'YES' box) 

Y[S 

OR 
CALCULATE INCREMENTAL RISKS f-ROM ACTUAL GROUNDWATER CONCENTRATION (c,,,~, 'X' In YES" on, nnd ,n"'"' gccundwot~, ~nnc. bolaw) 

( 

ENTER 

Chom,ca, 

CAS No. 
(nomOacs cnly, 

no das!>esl 

78933 ---
ENTER 

Avo•a~• 

"""/ 
gcoundwotac 

t•mpacotu;u, 

Ts 
CC) 

10 

ENTER 
Se.a<um A 

scs 
~ 

Lookup Soil 

12_ 

ENTER 
E nc>o,cd 

thlc~n•••, 

Lrnn 

lQ 

ENTER 
Avocog<n9 

YES 

ENTER 

I""'"' 
gc<'undwaca, 

Cw 
(11~/LJ 

8.30F-01 

ENTER 
Depc1, 

bo,oW g,•dO 

sp&c& Cloo,, 

Ls 
{_,,_,,,_) 

15 

ENTER 
S<co,u,n A 

•oil dcy 

• uEk d&ns>ty, 

' ,_ 
{g/cm 

3
) 

l.§1. 

ENTER 

SoH"bl~~-

dEf"fHcntlsl, 

AP 
{g/c rn·s ') 

1Q 

ENTER 
Avocaalog 

AT:: AT,,c 

' 

ENTER 

Dapth 

bolow geode 

to watortaP,a, 

Lw~ 

(=) 

7067 

ENTER 
Stco,urn A 

po;c~;ey, 
e 

0.390 

LNTER 
Enclosod 

len9<h. 

Lo 

1000 

ENTER 

Exposuce 

·ot1on 

ED 

so 

I 

Chemical 

fv'l~t.1° y! C•S'7_,•1 k 'e1 r. r, 0 (2- I' a,ca Cl<> n c•) 

ENTER ENTER ENTER 
1·o">ls rn us, add Up <O Value of L\\'T (, •" G28) 

Thick"~·· 

Msnll 

s,O-otu,n A, 

" 
(=i 

1.Qfil. T 

ENTER 
Sec . .tum A 

,_. 
(cm 

3
/cm 

3
) 

0.076 

ENTER 
Enclo>od 

We 

1000 

ENTER 

Expos~•o 

f,cquenoy, 

EF 
do s/ c 

Thlok,,ess 

ot so,i 

·.;a<um B, 
(E,nec valuo o; O) 

•e 

I=) 

_o_ 

ENTER 
St.acum B 

scs 
so,I type 

Lookup Soil 
Parametera -
--1.L 

LNTER. 

Enc<osed 

spoca 

height. 

He 

244 

ENTER 
To.gee 

eo,c;nogens, 

TR 

I 

Th>cknoc.s 

sccotum C, 

(Entoc valu~ o, O) 
., 
'=l 

Q 

ENTER 
S<caeum 8 

rnll d;y 

bulk density, 

e ,_ 
(g/cm 

3
) 

l.o2 

ENTER 

F1ca;"w•[I 

widen, 

ill 

ENTER 
T 0 , 9 et ho 7 ,,cd 

~"otloncfu, 

nc nCMc;n 09e ns, 

THO 

350 1.0E 06 0.7 

lJ,oa to c•lcul•<o 

wound~s,e, concent,~tlon, 
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ENTER 

So,1 

dlcoct>y anoyo 

(Ema; A. 8, or CJ 

A 

ENTER 
Stcoto,m B 

poccsa<y 

0.39 

ENTER 

Ind no; 

ER 
l1Lt,_ 

0.25 
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"' 

H~ncy s H~nc/s 

l~W constant l • vv constont 

D,Ffus,v;,y Dirrus1v;,y a<c~h,anc• 

,n a1,, 

D. 
(sm 'f,) 

7.90E-02 

END 

In vvatec, ,~mp~ro,u,c, ,empecatuce 

D. H T '< 

, •• '!.) I°'"·, '1, 0 •1 . CCl 

9J0E-06 1.03[;:_-Q.2. I zs 

CHEMICAL PROPERTIES SHEET 

Enth,,Fp~ •' 
vopcclzat,an at N~,m al 

th~ nocm al b oe,,n g Cncoc~r 

bo,1;ng p~lnc, po,nt, tamp<>ra<ufc, 

OH Te Tc 

(ca1/,,-, .,,) ("K) !°Kl 

?~SQ_~_ I 360.36 I 544.20 
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0, ga nlc p,,,. 

cocoon cam pDn en, Unit 
pa,c,c;on watec R~,ecence 

coe,tlc,ent, SOia, o;'"Y, rector, 

K •• s URF R,C 

(cm 
3/g) (m g/L' (µg/m

3
( (m g/m

3
) 

I 1.47E+Q3 [ 4,lE-06 I 3.0E-03 



(1 
0 
"Tl 
0 
-' 
N 
-' 
0 
<D 

E,pasuce 

o ur~t>on, 

9.46[ 1-08 

Badg 

.Clon 

o."""'"• 
( •• '·1.1 

7 ,69E+04 I 

C.,n,actaon 

path 

length, 

'" ( .. ) 
..l!i... I 

ENQ 

s"'"·"~-
bulld,ng 

so pocoC,on, 

L, 

105.f. 

A,o., ,,, 

s P~' 

b elo 

g,~dc, 

A, 
(cm 2} 

St,at" m A s.,,,tU n, B 

po,oslty, ,: 
(cm 3/cni 3

) 

0.314 

C,ack-

" 
I u nicless 

pocoslty, 

'-" 

0_,_314 

C,ack 

~QpCh 

g,a de, 

z 
(cm} 

1.06E+06 j _P7E-04 ]5 

Avcc• s~ 

So,u~~ 

v~ po; Cca<ck 

cone., ca ct<us, Into Pl<Sg., 

C O,o,, 
(µg/m3) (cm) (cm 

3
/,) 

4.53E+03 I 0.10 ! 1.56E+0l 

Stcatum C 

poro,"y, 

e.c 
(cm 3/,,,., :1) 

0.314 

EnthAlpy or 

vaponzatlon nt 

ove. ~coundvvatsc 

tampHn,uc~ 

t..H, rs 

(cc,,l/mol) 

8~557 

C,a ck 

coefficient, 

D""°' 

(,."I.I 

1,J_QJ;-02 

INTERMEDIATE CALCULATIONS SHEET 

St,atum A 

s 
(_c_~,},c_~ 

0.079 

Henc/s Caw 

ovn, 9coundW•L~, 

,empecatu,a, 

HTS 

{a,c,,_:":' 3/ m 01) 

'1,78E-03 

A,e8 °' 
ccur.k, 

A .. """ 
( •• 'J 

4.DDE+02 

Strotu m A 

~a blf"Y• 

{~ ,n 2) 

1.62£-08 

HQM/s law 

ave. grounC,wato; 

tnm p~••tUC~, 

H'r, 

i,, n;,1,eas 

2.06E-QJ 

E,pon,en, 0 ' 

equivalent 

Pe~IGt 

numbec, 

~,p(P~') 

(u nitlG ss} 

_f_.83E+15 
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Stram m A 

p •cm oa b,l<ty, 

~,o 

i-. 'J 

0.957 

Va po, 

V.SCOS"Y at 

tempecatuca, 

µ~ 

g/cm·s) 

1.75E-04 

lnf,n"o 

~o~fflcl.,nt, 

a 

(u nltles s 

2.24E-04 

Stcat"m A 

~ffan,·,~ vapo, 

,~eabdlty, 

1_,_5j_[;_-:_Q§_ 

S,,acu m 

A 

D""A 
(cm 2/s) 

7 .lOE-02 

lnt1n•t~ 

o,dg, 

C,,..,.,,. 

Iµst"' 'J 

7 .02E-00 

T h;~kn~ss or 

capllluy 

L •• , .. 
18.75 

Ste.tum 

B 

coefflr,le n,, 

0""5 

(cm 2/a) 

0.00E+00 

Un" 

URF 

(~,,1..'.~-=r1 

4.1 E-06 

T ~'"' 
pocoslty In 

r.ap,11Acy 

(cm 
3
/cm 

3
) 

0_,_39 

Stea tum 

C 

D"'"c 

(cm 2/,) 

0,00E-00 

R~h;~nc~ 

R,C 

("'~Im 3) 

3.0E-03 

I 

A,,-r.llad 

p ~,o s1cy •n 

ca pdlacy 

e .. u 

(cm 
3
/cm 

3
) 

0,087 

C., P"'"''Y 

dlrfuslon 

coefflrann<, 

D""" 
(. m "I,) 

1.61 E-04 I 

W atr.,-flH~d F,oo,-
po,oslty In 

rAp,.Ea,;, 

P~'"" ~tee 

e_ a, x<COC' 

{.cm 3/c m 3) 

0.303 4_,_0QQ 

T "'"' 

D,m,•.<un 
d,rru ,,a,, po<h 

cuefflclent, lonq<h 

O·"T L. 
(cc 'f,) (cm 

4.99E-03 I 1052 
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SCROLL 
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TO" END'" 

END 

RE SUL TS SHEET 

RISK-BASE'D GROUNDWATER CONCENTRATION CALCULATIONS 

lndooc 

gcaundvvotac 

Ga,~,nogon 

(µ~/L) 

NA 

l»d ooc 

o,pLIS uce 

gc~••n~wa,e1· 

noncarclnogen 

(~lg/L) 

NA 

i\1['.· r_·;t:_ A:t: ~ ~;:~e;,, ~; 

R,s~•~asod Pu,~ f,n.,I 

""'" pone nt 

groundwata, sc,l.,bll"Y• ~ro,rndwatac 

~one., s cone, 

(µg/L) (µg/L) (µg/1_) 

I ~A I .47E+06 I J'!A 

;\1.,., 1:3U.Ch\i 1·::;ei f\, ,-, ·::,1 .-,1<·,l.ll T:·. 

INCRFMFNTAL RISK CALCUI..ATIONS 

Incremental H~ '"'" 
q u o<le nt 

rcom vapo• 

,n doo, ale. 

eacc·nogen non~acc,nogen 

lJE-06 3,2E-0l 

bY•-.JP~; / r:,,_;_: I i~l-'_:;f-'l·ff'; 

MESSAGE: Risk/HQ or risk-based groundwater concentration is based on a route-to-route extrapolation. 
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GW-ADV 
Version 3,1, 02/04 

Reset to 

I M~RE I 

I M~RE I 

I M~E I 

l M~RE I 

~ 

DATA ENTRY SHEET 

CALCULATE RISK-BASc.D GROUNDVVAT[R CONCENTRATION (an<o; 'X' In "Y[S oo,) 

YES 

OR 
CALCULA IC INCRE.MENTI\L RISKS FROM ACTUAL GROUNDWATER CONCENTRATION (ent•c X" In "YES bo, aod 1n,<1a1 grnuMwat~, cone, below) 

ENTER 

Chom.c.al 

CAS No 
{n-,,nbecs on,y. 

nu dashes\ 

108883 I 
ENTER 

A,ocogc 

so11/ 

g,o,,ndwaec, 

tom pernt,,co, 

Ts 
CC) 

10 

ENTER 
S,.owm A 

scs 
soil tZ£_• 

Lookup Soil 

Q 

rnTER 
FncOo,cd 

L<••--

(= 

1Q 

ENTER 
Avccag;n~ 

YES 

ENTER 
1,,.,;a1 

g;oun<hva<cc 

cone., 

Cw 

(µo/Ll 

3,50E-Ol 

ENTER 
Oop,,, 

below g,ade 

So Ootscorn 

of encloseci 

spa co floo,, 

Le 

--
15 

ENTER 

S,"'""' A 
soll <acy 

bul~ dons,ey, 

• p • 

(.1-- '1 

1.62 

ENTER 

S.11-0,og 

"P 
(g/cm-,') 

1Q 

ENTER 
Ave,og,ng 

cue,ooge~s, noncocclnog~ns, 

ATr. ATis-c 
r..e.l 

J!l ;)Q 

I 

ChomOccal 

T olu<>n'> 

ENTER Er-.;TER ENTER ENTER 
To,als mus, ad~ "P to value of Lw1 (c~II G28) 

D,,i,u, 
below gcod• 

,o wot~, tabla, 

Lwr 

--' 
1057 

T1a1c!<noss 

of so,I 

s<eatum A, 

"" 
/= \ 

1067 

ENTER ENTER 
S«acum A St,otum A 

porns,cy, 

• 

0.390 

ENTER 
Enclose a 

len~t~, 

Le 

1000 I 

ENTER 

E,po,uce 

-a<lon 

ED 

30 I 

pocoslty, ,_. 
(cmJ/cm

3
) 

0,076 

ENTER 
Fnc,oscO 

space 

We 

1000 

ENTER 

Expos,,co 
Fc~quency, 

EF 
dB s/ ,) 

.'350 

' 

Tn,ckness 

of soil 

su-e,um B, 
(En,~; voluo oc 0) 

/~1 

Q 

ENTER 
S<c.><um B 

scs 
so,, '2'..£'.0 

Lookup Soll 
Parametera 

~ 

ENTER 

Enclns•O 

~elgl>t, 

H~ 

244 

ENTER 
To,a•t 

cocclnogens 

TR 

7.0E-06 

I 

rn1~,ncss 

stcntum C 
(E.,,.,, "'"~ oc OJ 

"' 
(=) 

Q 

ENTER 
SuacumB 

sn<I dcy 

bulls dens.ty, 

p. 

(g/cm J) 

1.§l 

ENTER 

Foou,••waH 

w•«t~, 

QJ 

ENTER 
Ta,gc< hazacd 

quo<lentcoc 

THO 

QJ 

lJsaO ,a c•icul•<o clsk-based 

9'0"ndwo<•• concene.a<lon, 
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ENTER 

S011 
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A 

ENTER 
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C 

0,39 

ENTER 

lnono; 
•" oxchooge 

ER 
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I 

ENTER 

scs 
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LS 

ENTER 
S,rntum B 

pocosltv, 
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(cm 

1
/cm

3
) 

0,075 

ENTER 
Soll 

suarnm A 

scs 
so,,''"" 

( ...... ··""'"" 
,0;1 vap~, 

permeability) 

ENTER 
St,o<um C 

scs 
""'~· 

Lookup Soil 
Parameters 

~ 

ENTER 
Av~,oge vapn; 

flON co<o Into bid~. 

OR 
Leav~ bla "~ to calc, 

0 ... 

Uc 

I 

(11~ 

ENTER 
St,otum C 

soH a,y 

bulk oanslt,, 

C 
p, 

(g/cm
3

) 

1.52 

ENTER 

Use,-darlnaQ 

"""'""' A 
soil vopn, 

puc,nuob""Y, 

(cm 
0

) 

r l .00E-08 

ENTER 

S<cacum C 

po,os,cy, 

0.39 

ENTER 
St,otum C 

pocos,ty, 

0. C 

{cm 
1
/om

3
) 

0.076 



(1 
Cl .,, 
0 ...,. 
N ...,. ...,. 
N 

H~nry s H~nr/s 

law constant low c<>ns,.,nt 

D1nu s lvity D,Ffu s ,v;,y a< , ~re,-a n Ce 

D. 
(c~_2h_l 

8.70E-02 

END 

In wo<~c, ,~mpecoture, temp~ca,.,co, 

D. 
lcm2/,) 

8~60E-06 

H 

(,"·o'/,o,) 

& . B 2J;::m 

T, 
f'C) 

25 

CHEMICAL PROPERTIES SHEET 

f nth arpy o, 

vaporlzaU<>n at N~""" 
the nwm al b o,I,,, g Cm,cal 

boll,ng point po;n,, cempecature, 

D.H •. Te Tc 

(coi/n, ull ("Kl !"Kl 

7.c2_30 I 383.1s 
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Q,ga n•c Puce 

r,,r~cn comp<>nent U.,,, 

pa,uUon watec Re,ecencq 

r,o~ff,c;~n,, solubdlty, facco,, 

K •• s URF R,C 

(o rn '/,} (m ,i/lj (µqlmir' (mg/m 3
) 

I 1.82E+02 I 5.26E+02 I 0.0E+_Q_Q I 5.0F +00 
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w 
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B,c 9 • 

V?ntd""O" 
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(:m3/,) 

1.69E +04 

Co"v~c,;~n 

path 

length, 

L. 

..li.. 

END 

s~,.,~~-
b~,ld,n9 

sepacatlon 

L, 

I 1052 

A,ea ~f 

,µ 0 Lle 

gco «~, 

As 
(cm 2) 

I 7 ,05E+06 

Soucee 

vopo; 

~~ n~,, 

C 

(~l9/ m 3) 

I 4.53E+01 

Sec.Hum A Stcnrn m B 

poco,.,y, poc~slty, 

,: 0. e 

(cm
3
/cm

3
) (~m3/,mJ) 

I ____Q_ 31 4 I 0.314 

C,a~k· CrRek 

to"total 0 ~p<h 

,otlo, grade, 

n Z"'"' 
q n,,,~ss) ( .. 

I 3.77E 04 I 15 

Avqca gq 

Cea ~k 

,aa1us, Into blag., 

0.,,. 
( .. ) (cm 'I,) 

I 0,10 [ _1.00E+07 

Strntum C 

R,,-ral~d 

porosaty, 

9_c 

(.,,
01 •• 'I 

0.'.D_4 

Enthalpy of 

"• ~oclZatlon at 

ave, gcoundwatec 

tom p oc•tuc~, 

ll.H. TS 

(~a1/ m 01) 

9J54 

c, .• ok 

D""""' 

(,. 't,) 

1.27 E-02 

INTERMEDIATE CALCULATIONS SHEET 

Stratum A 

s,. 
(cm 3/cm 3) 

#N/A 

Hen,/s law 

avo, g'"""dwate, 

tern perature, 

His 

(a_:m•rn 3/mol) 

2,92E-03 

A,ea of 

A.,,, •• 
(cm 2) 

4.QQ.!;_+02 

St1·atu,r. A 

po;mo•b,l,Cy, 

' 1, 
~ 

#NIA 

H9n,v's '""" 

ave. gco~navv•c~, 

ten, pe,atuce, 

H'1s 

iu nftoos s 

l.ZBJ;_-07 

E,ponent of 

~qulvalent 

PccOd 

number, 

~,p(P~') 

(u nltless) 

1.07E+09 
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Stcatum A 

,~,a,1vo ale 

pumeabibty, 

#NLA 

Vapoc 

VISCO slty at 

t~mpcr~tu,~, 

µ,, 
h/cm"s 

1.75E-04 

IM,n,co 

a 

unltOoss 

2.12E-04 

S,,-atum A 

Thi<ekncss o< 

effec<,va v~po, caollta,y 

p~, "' o • Dll-'Y 

L c, 
(cal) CO' 

1.00E-08 I 18.75 I 

S,ratu m S<a•ncu m 

A B 

"ocmclent, 

D""A D""13 

( •• '1,J (cm 2/s) 

1.21 E-02 I 0.00E +00 I 

lnt1n,t~ 

Unit 

bid~• 

ra crnc, 

c .... is,,o URF 

{/l9/,,./J (µg/m 3r1 

9.5BE-03 I NA I 

T otol 

p ocoslty In 

~~p,llacv 

(ca "fc Cc') 

0.39 

s""'"m 

C 

coaffl,l~n•, 

D""c 

(cm 2/,.) 

o.ooE~oo I 

Rececenca 

R,C 

(mg/m 3} 

5.0!;_+00 

A1,·mood 

po;Osl<y ,n 

capdfacy 

' _\_cm ;/:,m 3) 

0.087 

W atac-f<llc~ 

oocoslty In 

caplllacy 

9~.s, 
(cm 1/c n, :,) 

0_,_303 

Cnpll>acy T oLnl 

coeftlclant, o-ocffl~lcnt, 

D""_. o•·•T 

(cm 2
/,) (ca 'f.) 

1.79[;_-04 I 5,54E-03 

F100,-

pc,;' 

xe,oo, 

4_,_000 

D,rru,lon 

p oth 

la ng<h, 

L, 

{c ,.) 

I 1 osz 
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TO "END" 

END 

RESULTS SHEET 

RISK-BASED GROUNDWATFR CONCENTRATION CAI CULATIONS 

Ind ooc lndooc 

c~pos,Hc 

gcoundvv"t"' groundwne, 

cacclnogan noncarcJoogen 

(!!:_sill (~t~!Jl 

NA N_/\_ 

R>s~-bascd 

gcounovvaca, 

(!!:_,,IL} 

NA 

p,_.,~ 

comp<>"eM 

sole, ~•ll<y 

s 
(/.tg/L) 

5.26E+05 

Final 

g,ounowatac 

(1:!:_y/L) 

NA 

!•;F;:,· ·\i\!D r: -;f:;;01-.z; ,!\/lv'fi'i~ -~: '0\."/ ;'f:)() N(l U'.:'t: P[' \!; T; IF' 1::i"d''i'' 
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INCREMENTAL RISK CALCULATIONS 

ln~ccm~~'"' Ha zar~ 

quuceent 

fco m va poc 

~~,~,no~on 

(u n•!l• ,-} (u n<t!e s s) 

NA l.BE-06 

":i .. I\ I 
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(") 
0 
;;g .. .., .. .. 
"' 

SCS S0;1 

T,aa 
C 
CL 
L 

LS 
s 

SC 
SCL 
SI 

SIC 
SICL 
SIL 
SL 

CAS No. 

67663 
71432 
79016 

107028 

K. (cm/a) 

0.61 
0.34 
0.50 
4.38 

26.78 
0.47 
0.55 
1.82 
0.40 
0.46 
0.76 
1.60 

Cnem1c~I 

Cn1 • roform 
8ecaece 

Tr;c hloro elhyle n e 

Acro[e,n 

VLOOKUP TABLES 

Soil Pro_e_erties Lookup Table 

N Meaa Gca,a Bulk D8r1s,ty 

O:• /1/cm) /unltles5) M /u~;uess\ n /cm 3/cm 31 0 (cm
3
/cm

3
1 D,ame<oc lcml (a/cm 0) 

0.01496 1.253 0.2019 0.459 0.098 0.0092 1.43 
0.01581 1.416 0.2938 0.442 0.079 0.016 1.48 
0.01112 1.472 0.3207 0.399 0.061 0.020 1.59 
0.03475 1.746 0.4273 0.390 0.049 0.040 1.62 
0.03524 3.177 0.6852 0.375 0.053 0.044 1.66 
0.03342 1.208 0.1722 0.385 0.117 0,025 1.63 
0.02109 1.330 0.2481 0.384 0.063 0.029 1.63 

0,00658 1.679 0.4044 0.489 0.050 0,0046 1 .35 

0.01622 1.321 0.2430 0.481 0.111 0.0039 1.38 
0.00839 1.521 0,3425 0.482 0.090 0.0056 7.37 
0.00506 1.663 0.3987 0.439 0.065 0,011 1.49 
0.02667 1.449 0.3099 0.387 0.039 0.030 1.62 

Org.,r,;c Pace Henry's Hc,nr/~ 

compcnc,nt luw eonstant l~w consteant 

pa,·tltlon D1ttu .s, v >ty Dwfus,v<ty water Henr/s at reference reference 

coeff1,;,1ent, ,n o,r, In watc,r, solo,P1l,ty, lnw constant tc,m perature, te m peraturc,, 

K,, D. D. s H' H Te 
(cm'/,) (cm'/,) (cm'/,) (m,/L) {u nitlc,ss) (atm-m 3/mo1) IT) 

3.98E+01 1.04E-Ol l .OOE-05 7.92E+03 1,50E-Ol 3.66E-03 25 
5,89E+Ol 8.B0E-02 9.80E-06 l .79E+03 2.27E-01 5.54E-03 25 
1.66E+02 7.90E-02 9.l0E-06 1.47E+D3 4.21 E-01 1.03E-02 25 
2.76E+OO 7.05E-D1 1.22E-05 2.13E+05 4,99E-03 1.22E-04 25 

1 of 1 

SCS S0,1 
e lcm 0/cm 0

' Nama 
0.215 C1ay 

0.168 C1ayloam 
0.148 Laa m 

0076 LoamySanQ 

0.054 San cl 
0,197 Sanely C1ay 
0,146 landy C1ay Loam 
0,167 S,1, 

0.216 S,1ty C1a y 

0.198 S,1ty C1ay Loam 

0.180 Sill Loam 
0.103 Sandy Loam 

Enth~lpy of 

Normal vaporlz~t1on at Unit 

tiolllng Cr«;cal tne norrnal risk Referer,cc: Molecular 

point, temp,nature, c,0;1;ng pc,;nt, factor, cone., weight, 

Ts T, ~H,, URF R.-C MW 

('K) ('K) (cal/ m 01) {µg/m 3f1 (mg/ rn 3) {g/mol) 

334.32 536,40 6,988 2.3[-05 9.8E-02 1.19E,-02 

353.24 562.16 7,342 7.8E-06 3.0E-02 7.81 E-1-0l 

360.36 544.20 7,505 4.lE-06 2.0E-03 1.31 E,-02 

325.60 506.00 6,731 O.OE+OO 2.0E-05 5.61E10l 
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ENTER 
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ENTER 
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ENTER 
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ENTER 
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(g/cm ') 

1.62 

ENTER 
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40 

ENTER 
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ENTER 
Eaelos od 
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ENTER 
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ED 
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ENTER 
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tNTER EN1 CR ENTER 
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APPENDIX VIII 
TABLE 1 

VALUES USED FORDAlLYlNTAKE CALCULATIONS 
Canton Drop Forge 

Scenario Timeframe: Current/Future 

edium: Water 

xposure Medium: Water 

xposure Point: Retention Basin 

eceptor Population: Outdoor Maintenance Worker 

eceptor A~e: Adult 

Parameter ru.rn RME 

Code Parameter Definition Units Value Rationale/Reference 

(see numbered references below) 

IW Water ingestion rate mL/hour IO ([) 

Cw Chemical Concentration in water mg/I m,m Chenrical Specific 

FC Fraction contacted from contaminated source unitless LO USEPARegionlV,2000 

EF Exposure frequency days/year 36 (2) 

ED Exposure duration years 25 USEPA, 1997 

ET Exposure time hours/day I (3) 

CF Conversion factor: water (L!mL or cm3) 1.E-03 -
AT 

Averaging time (noncancer effects) = ED x 

365 day/yr 
days 9125 (4) 

Averaging time (cancer effects)= 70 years x 
days 

365 day/yr 
25550 (4) 

BW Body weight ( adult or youth) kg 70 (5) 

SA Skin surface area =' 2500 (6) 

Cw Chemical Concentration in water mgll mean Chemical Specific 

PC Permeability constant, water cm/lrr chem-specific (7) 

DA,,,-.n, Absorbed dose per event mglcm2 -event chem-specific USEPA Region JV, 2000 

EV Event frequency event/day I (3) 

EF Exposure frequency days/year 36 (2) 

ED Exposure duration years 25 USEPA. 1997 

CF Conversion factor: water (L!mL or cm3) lE-03 

AT 
Averaging time (noncancer effects)= ED x 

365 day/yr 
days 9125 (4) 

Averaging time (cancer effects)= 70 years x 
days 

365 day/)T 
25550 (4) 

BW Body weight (adult or youth) kg 70 (5) 

CT CT 

Value Rationale/ Intake Factor Equation 

- Intake Factor (!Wx FCx EFx ED xET x CF) 

- (Ukg/day)"' (BWxAT) 

- cancer: 5.0JE-06 

- noncancer: 1.41E-05 

- Note: To calculate chemical-specific daily intake, the above 

intake factors are multiplied by the chemical concentration (Cw) 
-
-

-

-

-

- IDtake Factor (L-
event/cm / kg- (SA x EV x ED x EF x CF) 

- day)= (BWxAD 

- cancer: 1.26E-03 

- noncancer: 3-52E-03 

- Note: To calculate chemical-specific daily intake, the above 

intake factors are multiplied by the chemical-specific DA value 
- and the chemical concentration (Cw). 

-
-

-

-
-
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REFERENCES: 

!Scenario Timeframe: 

!Medium: 

[

xposmc Mcdi,m, 

xposure Point: 

eceptor Population: 

ece£!_or Age: 

CUITent/Future 

Water 

Water 

Retention Basin 

Outdoor Maintenance Worker 

Adult 

APPENDIX VIII 
TABLE! 

VALUES USED FOR DAILY INTAKE CALCULATIONS 
Canton Drop Forge 

{I) Groundwater ingestion rate: Although! construction/maintenance workers are assumed to be exposed to water only while in contact with the water at the site, a 10 mL/hour ingestion rate is estimated for the RME assuming that splashing or 
hand-to-face contact will result in a small amount of water ingested. 

(2) Exposure frequency is based on worker coming in contact with water l day per week excluding winter months (approximately 9 months or 36 days). 

(3) Exposure time: Professional judgment. A I-hour exposure time in direct contact with water per event for a 9-month period is considered conservative. 

(4) Averaging time: Noncarcinogens"' ED expressed in days. Carcinogens"" 70-year lifetime expressed in days. 

(5) Body weight: Average adult body weight (USEPA, 1989) 

(6) Skin Surface Area: This value corresponds to head, hands, and forearms for adult men and women (Table 6.4 in 1997 US EPA Exposure Factors Handbook). 

(7) Permeability Constant: Chemical-specific values obtained from Regional Screening Level (RSL) Chemical-specific Parameters Supporting Table November 2012. 

USEPA, 1997. Expsoure Factors Handbook Office of Research and Development. Washington, D.C. EP Al600/P-95/002Fa. August. 

USEPA, 2000. Region IV Guidance. 

USEPA, 2004. Dermal Guidance, RAGS Part E 
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APPENDIX VIII 
TABLE 2 

Worksheet to Calculate Dermal Absorption of Organic Chemicals from Aqueous Media (latest version 04/01) 
Canton Drop Forge 

Dt'rmal Absm'Oed Dosepn ~vmt fo.rOrgank Compmmds~ Watl'r Coub:td: 

DA_. (mdcm"~fi akul.md.fm-C1rganic ccmpo1mds as fullaws:: 

IfttM&"' t\ then: DAl'l!l!!l't = 2 R4- xx; x ell,~ 
6 

•.mmr ~ 1nmt 

Ift...,,,,,.;,,et\ th.m:.Il.il,,,._= FA :;ex;,_ X C,. [ '·- +21:._, (1 +3 B +3 B!ll 
l+B (I+ l1)' 

..,,_ -DA_. 
FA 

"" C. 

'"" r 
B 

;Defimi:iioo.(Dmm) 
~ dim,~ ~(mgfrm'-ei.1l'nt) 
Fradion absmbed. Wfflf" (dimeis~) 
Derual pen:neability eoef6cient of~ 
.in . ...rn.&(an.<br) 
Chei:mtal~inwn!'r(ID§'an] 

~t.rn;,_per~{lu:flm!!llt} 
'.E1,1!m 4malion (b-/e.vmt) 
Tlmi! toud~(br)= 2.4~ 
~ rano or the pmneabilit,
~ af a eompoucdthtt'Ughtffe' 
:.b:~tmn aimemu~ ID ifs pen:oeability 
~l,.._,,.,,~lb,~i..,L,l.,~("") 

{dimernionJe<::s} 

Do!lmli Va!u,, 

Chemical-specific, 5ft App,mdm B 
Chemie.il--,,.pecl&, SeeAppmdix:B 

Site-~~mci:um:, Se 
Appm,d:i:z;.A.b-"'11.'!NO~<m?:!. 

Cham,r:al..;;pecifu; See. Appendix B 
See.Exhi.bit3-:! 
Chemical-specifi,; ~ Eq. A.:5 to A.8 
Chemu:al-5pecifk, S.:Eq. Al 

(32) 

{JJ) 

Reference: Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual (Part E, Supplemental Guidance for 
Dermal Risk A5sessment). EPA/540/R/99/005 OSWER 9285.7-0ZEP PB99-96J:3 J2 July 2004 

Appendix A, Water Pathway 
Appendix B, Screening Tables and Reference Values for the Water Pathway 

Refer to Appendi11 A for equations to evaluate DA_event and DAD 

FOR ORGANIC CHEMICALS IN WATER (late.rtyersion 04/01} 

CHEMICAL CASNo MWT 

Benzo(a}anthracene 56553 228.3 

Benzo(a)pyrene 50328 250 

Benzo\b )fluoranthene 205992 252.3 

Chrysene 218019 228,3 

Dibenzo(a,h)anthracene 537()3 278.4 

Fluonmthene 206440 202.3 

Indeno(l,2,J-CD)pyrene 193395 276,3 

Naphthalene 912()3 128.2 

Phenanthrene 85()18 178.2 

logKow Kp Kp Kp Kp Derml Derrnl 

5.66 

6.1 

6.12 
5.66 

6.84 
4.95 
6.58 

33 

4.46 

95%LCI (cm/hr) (cm/hr) 95% UCI Drink Total Dose 

predicted measured 

0.0168 0.4735 13.3537 3,0788 0.0054 

0.0241 0,7014 20.3927 5.2470 0.0092 

0.0241 0,7020 2().4333 5,3303 0.0094 

0.0168 0,4735 13.3537 3.0788 0.0054 

0.0488 1.5079 46.5979 81314 0,0143 

0.0083 0,2235 6.0304 1.2288 0.0022 

0.0345 1 0408 31.3827 5,5369 0.0098 

0.0018 0.0466 J.1809 0.1588 0.0003 

0.0055 0 1442 3.7995 0.6783 0.0012 

B 

2.7517 

4.2654 
4.2888 

2.7517 

9.6771 
1.2229 
6,6542 

0.2031 

0.7404 

'" ~.) 

2.0328 

2.6907 

2.7718 

2.0328 

3.8836 
1.4527 
3.7797 

0.5576 
1.064() 

!_star 

(hr) 

8.5271 

11.6708 

12.ll273 

8.5271 
17.5727 
5.6753 

16.8272 
1.3383 

4.1101 

FA Kp used in DA_event DAD log(Ds/lsc) Dsc/lsc 

DA_event (mg/cm2-ev( (mg/kg-day) 

1.0000 0.4735 l.87E+o0 0.0031 -4.0862 0,0001 

1.0000 0.7014 3.l8E+o0 0.0053 -4.2080 0.0001 

1.0()0() ll.7020 3.23E-t-Oll ll.0ll54 -4_22()9 0.0001 

1.0000 0.4735 1.87E+oll 0.0031 -4.0862 0,0001 

0.6000 1.5079 4.93E+-O0 0.0082 -4.3674 0.0000 

1.0000 0.2235 7.45E-lll 0.0012 -3.94()3 0.0001 

0.6000 1.0408 3.36E+llll 0.0056 -4.3556 0,0000 

].0000 0.0466 9.62E-02 0.0002 -3.5245 0.0003 

].0000 0.1442 4.IIE-01 ll.0007 -3.8051 0.0002 

Dsc b 

0.0000 6, l201 

0.0000 13.3213 

0.0000 13.4553 

0.0000 6,120] 

0.0000 62.8665 
0.0000 1.m9 
0.0000 30,5994 

0.ll000 0.4413 

0.0000 0,9%4 

2.8406 

4.3287 
4.35]8 

2.8406 

9.7083 
l.3729 

6.6977 

ll.4801 

0.9319 

t_starl 
B>0.6 

8,5271 

11.6708 

12.0273 

8.5271 
17.5727 
5.6153 

16.8272 

#NUM! 

4.1101 

t_star3 
B<=0.6 

4.8786 
6 4576 

6,6524 
4,8786 

9.3207 
3.4865 

9.0712 

I 3383 

2 5536 
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APPENDIX VIII 
TABLE3 

Worksheet to Calculate Dermal Absorption of Inorganic Chemicals from Aqueous Media (latest version 04/01) 
Canton Drop Forge 

FOR INORGANIC CHEMICALS IN WATER (latest version 04/01) 

Worksheet to Calculate Denna! Absorption of Inorganic Chemicals from Aqueous Media 

DeillUII Absorbtd Dose Per El"tilllt t'-0r lnorgmdc Compounds- Water Carner 

DA..~ {mg!cm.7-event) is calculated fox ~-es or highlyio:nized ~ ~hen:ricals as folkm.-s: 

DA:ffi!Jlf=K,,"Cwxt#i;Vllt 

~e: ·DA,.,. 

" c. 

"-

De.lmiti,011 (I.wits:) 
Abs-orbeddoseJlE'l"~(~an~J 
Demel pe:meability coefficient .o,tl' ~ 
in water (cmlltr) 
~ c ! atiwunW'ilter 6:ndc:rnl) 

:e,,,...t ~ (hmiv<imi) 

Derault Valne. 

~ :;ee Exhibit A-6 And ....,,..,...,, 
~non--!omnld:lrac:timi., sea 

Appenm;A mr-~ 
S.....~3--2 

(5A) 

Thf'Gl'#Jri,.al n..m·:atimi nfPi'r'fflo'~'lbilil)· CnPffirM'llt fill' Org:11nir Chi'l'llir-:Jlk 

,. -., K ""'D 
~ 

l:~ 

lo~ Kj,, - fog £rf., 
,,$ 

fog;-
1,. 

~yitW~~Jb,,t.~d.L,19S7), 

10-~K...-=.aloeL+b ... 0..,-D~-=p(,!JM'.J) 

-., 

(J5) 

CL'l 

Referl'nre: Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual {Part E, 
Supplemental Guidance for Dermal Risk Assessment). EPA/540/R/99/005 OSWER 9285.7-0ZEP 

PB99-963312 July 2004 

D~ and 5 :ul! ~ cllaract1!mtic ot'IM medium~ 'lri!ichdiffb'.licn:k~. f''«~. MVwill be 
rd:.te,l.ii=etlym ~-wcisht-0-,f'\\,), c~ !Le,;,, 1wo ...hmmcl.ip-, ,-,,iili~ 3Jil=ds, ;., &.,~ f= 

Appendix: A, Water Pathway 
Appendix B, Screening Tables and Reference Values for the Water Pathway 

Refer to Appendix A for equations to evaluate DA_event and DAD 

CHEMJCAL Kp Source of Cone DA_event DAD ABSGI 

(cmlhr) Kp (exp or (mglcm3) (mg/cm2-event) (mg/kg-day) (chemical 

default) specific) 

Arsenic (arsenite) 0.001 default I L00E-03 l.66E-06 0.95 

·-~ 
is;. 

I<. 
.._ 
D, 

' n. 

1 • .,,, 
MV 
MW 

kii;Ej..- b -.aiosr_-cMW 

n-=·-· (~ 
De:nml J;ll!!mlEilbiJtly ~ gf «IIIUICUOd 
in w:ner (o:n'?a:i 
oc1: .... ,,F,..,.t,,,: ~- i::<>eS.cient 
~,,.,..,r"""'f 
~~~ berwem!he. 
>ill,Alu,.u.:u,...,..,.., ,<.llU W41"1 {,b.,.,,.,;.,.J..,,.,) 
~'11y of;;. J.:i,p~~ wrd.;;. 
:molec:umvclllltl!'.(.M.V)= Of~) 
<:onsm:tt': ~ itt: m miedimn lhrollgb. 
-..,hicl.~.i:,~ 
:Ef&cti-.,-.. ~=-aili~:f« d,cm,-__d 
mmfe:'throneh tliesnatmn i::ameum(cm'/hr} 

A~tha~of~~{~ 
~~~ whicl,bv,,, ~ 
iimedtoW ~'!id.ua n,gi;.-e.~3.:8. 
Mob.-,,,,,_ (cm'imol) 
Ma~~(t;~) 

Screening Chemicals to Dem,/ 

be assessed Total Dose 

0.001736842 N 2.90621E-06 

o.,,.i, v ... 
~-~1' 

~,,....~:B 

~ 
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b,f_edium specific 

~~e. -Sp,=~ 
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Chemical of Potential Oral RID Oral RID 
Concern Value Units 

A cenanhthene 6.00E-02 mg/kg/d 

t. cenanhthylene NA mg/kg/d 

Anthracene 3.00E-01 mg/kg/d 

Arsenic 3.00E-04 mg/kg/d 

Benzo(a)anthracene NA mg/kg/d 

Benzo(a)nyrene NA mg/kg/d 
Benzo(b )fluoranthene NA mg/kg/d 

Benzo( 2:,h,i)nerylene 
(;) 3.00E-02 mg/kg/d 

Benzo(k)fluoranthene NA mg/kg/d 
Chrysene NA mg/kg/d 
Dibenz(a,h)antbracene NA mg/kg/d 
Fluoranthene 4.00E-02 mg/kg/d 
Fluorene 4.00E-02 mg/kg/d 
Indeno(l,2,3-cd)oyrene NA mg/kg/d 
Methylnanhthalene, 2- 4.00E-03 mg/kg/d 
Naphthalene 2.00E-02 mg/kg/d 
Phenanthrene 3.00E-02 mg/kg/d 
Pyrene 3.00E-02 mo/lw/d 

NA= Not Available 
IRIS= Integrated Risk Information System 

APPENDIX VIII 
TABLE4 

NONCANCER TOXICITY DATA -- ORAL/DERMAL 
Canton Drop Forge 

Adjusted Combined 
Oral Dermal Uncertainty / 

Absorption 
Primary 

RfIP1 Units Target Organ Modifying Factors 
Efficiencl1 

100% 6.00E-02 mg/kg/d - -

100% NA - - -
100% 3.00E-01 mg/kg/d - -

100% 3.00E-04 mg/kg/d - -
100% NA - - -
100% NA - - -
100% NA - - -
100% 3.00E-02 mg/kg/d - -
100% NA - - -
100% NA - - -
100% NA - - -
100% 4.00E-02 mg/kg/d - -
100% 4.00E-02 mg/kg/d - -
100% NA mg/kg/d - -
100% 4.00E-03 mg/kg/d - -
100% 2.00E-02 mg/kg/d - -
100% 3.00E-02 - - -
100% 3.00E-02 mg/kg/d - -

HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment 

Sources of RID Look Up Date(s) 

IRIS RSL Nov. 2012 

- -
IRIS RSL Nov. 2012 

!RIA RSL Nov. 20 !2 

-
IRIS RSL Nov. 2012 

- -
IRIS RSL Nov. 2012 

- -
- -
- -

IRIS RSL Nov. 2012 
IRIS RSL Nov. 2012 
IRIS RSL Nov. 2012 
IRIS RSL Nov. 2012 
IRIS RSL Nov. 2012 

- -
IRIS RSL Nov. 2012 

(1) The Oral Absorption Efficiency displays the GIABS used for dermal calculations consistent with USEPA Regional Screening Levels, November 2012. Use of oral 
Rills in dermal risk calculations involves adjusting the Rills in accordance with Risk Assessment Guidance for Superfund (RAGS), Part A, Appendix A and RAGS Part 

(2) Adjusted Dermal RID= RfDo x oral absorption efficiency 
(3) Pyrene toxicity values are assumed for benzo(g,h,i)perylene and phenanthrene. 
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Chemical Oral Cancer Slope 

APPENDIX Vlll 
TABLES 

CANCER TOXICITY DATA-- ORALillERMAL 
Canton Drop Forge 

Oral to Derma Adjusted Dermal Units Weight of Evidence/ Oral CSF 

of Potential Factor Adjustment Cancer Slope Cancer Guideline 
Source(s) Look Up Date(s) 

(mg/kg-dayr1 
Factor (1) Factor (Zl Description Concern 

Acenaphthene NA 
Acenaphthylene NA 
Anthracene NA 
Arsenic I.SE+00 

Benzo(a)anthracene 7.3E-01 

Benzo( a)pyrene 7.3E+00 

Benzo(b )fluoranthene 7.3E-0l 

Benzo(g,h,i)perylene NA 
Benzo(k)fluoranthene 7.3E-02 

Chrysene 7.3E-03 

Dibenz( a,h)anthracene 7.3E+00 

Fluoranthene NA 
Fluorene NA 
lndeno(l,2,3-cd)pyrene 7.3E-01 

Methylnaphthalene, 2- NA 
!Naphthalene NA 
Phenanthrene NA 
Pyrene NA 

NA -Not Available 
IRIS = Integrated Risk Information System 
HEAST= Health Effects Assessment Summary Tables 
NCEA = National Center for Environmental Assessment 
ECEO = Environmental Criteria and Assessment Office 

l.0E+00 NA 
1.0E+00 NA 
l.0E+00 NA 
I.0E+00 1.SE+00 

1.0E+00 7.3E-0l 

1.0E+00 7.3E+00 

I.0E+00 7.3E-0l 

I.0E+00 NA 
I.0E+00 7.3E-02 

1.0E+00 7.3E-03 

1.0E+00 7.3E+00 

1.0E+00 NA 
I.0E+00 NA 
I.0E+00 7.3E-01 

1.0E+00 NA 
1.0E+00 NA 
1.0E+00 NA 
I.0E+00 NA 

(l) The Oral Absorption Efficiency displays the GIABS used for dermal calculations 
consistent -with USEPA Regional Screening Levels, November 2012. Use of oral RIDs 
in dermal risk calculations involves adjusting the Rills in accordance vvith Risk 

Assessment Guidance for Superfund (RAGS), Part A, Appendix A and RAGS Part E. 

(Z) Adjusted Dermal SF= SFo / oral absorption efficiency 

- - - -
- - - -
- - - -

(mo/ke/dr1 A IRIS RSL Nov. 2012 

(mg/kg/ctr1 B2 ECEO RSL Nov. 20)2 

(mo/ko/d)"1 B2 IRIS RSL Nov. 2012 

(mo/ke/dY1 B2 ECEO RSL Nov. 2012 

- - - -
(mo/ko/d)"1 B2 ECEO RSL Nov. 2012 

(mo/ko/d)"1 B2 ECEO RSL Nov. 2012 

(mg/kg/d)"1 B2 ECEO RSL Nov. 2012 

- - - -
- - - -

(mollrnld)"1 B2 ECEO RSL Nov. 2012 

- - - -
- - - -
- - - -
- - - -
- - - -

EPA Weight of Evidence Group: 
A - Human carcinogen 

B2 - Probable human carcinogen- indicates sufficient evidence in animals 
and inadequate or no evidence in humans 

C - Possible human carcinogen 
D - Not classifiable as a human carcinogen 
E - Evidence ofnoncarcinogenicity 



APPENDIXVTII 
TABLE6 

CALCULATION OF NONCANCER HAZARDS, OUTDOOR MAINTENANCE WORKER (POND WATER) 
REASONABLE MAXIMUM EXPOSURE 

Canton Drop Forge 

]IScenario Timeframe: Future 

Medium· Water 

Exposure Medium: Water 

Exposure Point: Retention Basins 

Receptor Population· Outdoor Maintenance Worker 

IIR~~-~ntnr Age: Adult 

Exposure Chemical Intake 
DA.,...,,, 

Daily Reference Reference 

Route of Potential Factor(IF)('J Intake IJ) Dose (RID) (4> Dose Units 

Concern (Noncancer) (cm/event) {Noncancer) 

mg/kg-day 

ngestion 
Acenaphthene l.41E-05 2.67E-03 6.00E-02 (mg/kg-day) 
Acenaphthylene I.41E-05 NA NA (mg/kg-day) 
Anthracene 1.41E-05 8.22E-03 3.00E-01 (mg/kg-day) 

- Arsenic L41E-05 1.49E-05 3.00E-04 (mg/kg-day) 
Benzo( a )anthracene 1.41E-05 8.20E-08 NA (mg/kg-day) 

Benzo(a)pyrene L41E-05 4.82E-09 NA (mg/kg-day) 
Benzo(b )fluoranthene l.41E-05 4.74E-08 NA (mg/kg-day) 

Benzo(g,h,i)perylene 1.41E-05 8.BE-04 3.00E--02 (mg/kg-day) 

Benzo(k )fluoranthene L41E-05 2.21E-06 NA (mg/kg-day) 

Chrysene l.4IE-05 8.20E-06 NA (mg/kg-day) 

Dibenz( a,h )anthracene 1.41E-05 3.l lE-09 NA (mg/kg-day) 

Fluoranthene L41E-05 2.14E-04 4.00E-02 (mg/kg-day) 

Fluorene l.4JE-05 2.14E-04 4.00E-02 (mg/kg-day) 

Indeno( 1,2,3-cd)pyrene L41E-05 4.57E-08 NA {mg/kg-day) 

Methylnaphthalene, 2- l.41E-05 1.67E-04 4.00E-03 (mg/kg-day) 

Naphthalene 1.41E-05 7.98E-04 2.00E-02 (mg/kg-day) 

Phenanthrene L41E-05 2.89E-04 3.00E-02 (mg/kg-day) 

Pyrene J.41E-05 5.85E-04 3.00E-02 (mg/kg-day) 

Dermal(') 

Acenaphthene 3.52E-03 8.60E-02 5.73E-02 6.00E-02 (mg/kg-day) 

Acenaphthylene 3.52E-03 NA NA {mg/kg-day) 

Anthracene 3.52E-03 l.42E-01 2.92E-0l 3.00E-01 (mg/kg-day) 

Arsenic 3.52E-03 l.00E-03 3.73E-06 3.00E-04 {mg/kg-day) 

Benzo( a )anthracene 3.52E-03 l.87E+00 3.SJE-05 NA (mg/kg-day) 

Benzo(a)pyrene 3.52E-03 3.18E+00 3.83E-06 NA (mg/kg-day) 

Benzo(b )tluoranthene 3.528-03 3.23E+00 3.83E-05 NA (mg/kg-day) 

Benzo(g,h,i)perylene 3.52E-03 J.40E-0l 2.92E-02 3.00E-02 (mg/kg-day) 

Benzo(k )fl uoranthene 3.52E-03 0.00E+00 NA (mg/kg-day) 

Chrysene 3.52E-03 I.87E+00 3.83E-03 NA (mg/kg-day) 

Dibenz(a,h)anthracene 3.52E-03 4.93E+00 3.83E-06 NA (mg/kg-day) 

Fluoranthene 3.52E-03 7.45E-0l 3.98E-02 4.00E-02 {mg/kg-day) 

Fluorene 3.52E-03 7.45E-01 3.98E-02 4.00E-02 (mg/kg-day) 

Indeno( 1,2,3-cd)pyrene 3.52E-03 3.36E+00 3.83E-05 NA {mg/kg-day) 

Methylnaphthalene, 2- 3.52E-03 9.17E-02 3.83E-03 4.00E-03 (mg/kg-day) 

Naphthalene 3.528--03 9.62E-02 1.92E-02 2.00E-02 (mg/kg-day) 

Phenanthrene 3.52E-03 4.llE-01 2.97E-02 3.00E-02 (mg/kg-day) 

Pvrene 3.52E-03 2.0JE-01 2.94E-02 3.00E-02 rm~/1,~-davl 

CDF012140 



APPENDIX VIII 
TABLE6 

CALCULATION OF NONCANCER HAZARDS, OUTDOOR MAINTENANCE WORKER (POND WATER) 
REASONABLE MAXIMUM EXPOSURE 

Canton Drop Forge 

Target Concentration~ noncancer (TC ncJ 

TC.,----------11-Q~--------
( (IF oral/RFD oral) + (IF denn * D Aeven/RID denn)] 

Chemical ofConcern TC 0c 

Acenanhthene l.89E+02 

Acenanhthvlene NA 

Anthracene 5.83E+02 

Arsenic 1.70E+0l 

Benzo( a )anthracene NA 

Benzo(a}pyrene NA 

Benzo(b )fluoranthene NA 

Benzo(g,h,i)perylene S.91E+0l 

Benzo(k )fl uoranthene NA 

Chrysene NA 

Dibenz( a,h )anthracene NA 

Fluoranthene l.52E+0l 

Fluorene i.52E+0l 

Indeno(l,2,3-cd)pyrene NA 

Methylnaphthalene, 2- l.19E+0l 

Naphthalene 5.66E+0l 

Phenanthrene 2.0SE+0l 

Pvrene 4.lSE+0l 

m Medium-Specific (M) or Route-Specific (R) EPC selected for hazard calculation 

t2l Calculated from Table I. Units are L/kg-day (oral, dermal) or m3/kg-day (inhalation) 

(J) Values derived from the Intake Factor equations presented in Table 1 are multiplied by the chemical-specific DA value (dermal pathway) and, where applicable (for risk 

determination) the chemical concentration to determine the chemical-specific daily intakes and risks. Calculations performed here are to determine standards based on the target 

HQ or ELCR. Therefore, chemical specific intakes are not utilized in determination of target concentrations 

<
4
) From Tables 2 and 3. 

(SJ RfC values converted to RID for use in the calculation ofnoncancer hazards (Table 5). 

{OJ Chemical-specific Permeability Constants (PC) were utilized for the DA value for acenaphthene, anthracene, benzo(ghi)perylene, and pyrene. 

CDF012141 



APPENDIX VIII 
TABLE7 

CALCULATION OF CANCER HAZARDS, OUTDOOR MAINTENANCE WORKER (POND WATER) 
REASONABLE MAXIMUM EXPOSURE 

Exposure Chemical 
Route of Potential 

Concern 

ngestion 

Acenaphthene 
Acenaphthylene 
Anthracene 
Arsenic 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd)pyrene 
Methylnaphthalene, 2-
Naphthalene 
Phenanthrene 
Pyrene 

IDermal!l1 

Acenaphthene 
Acenaphthylene 
Anthracene 

Arsenic 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 
Fluorene 
lndeno(l ,2,3-cd)pyrene 
Methylnaphthalene, 2-
Naphthalene 
Phenanthrene 
Pvrene 

Canton Drop Forge 

Timeframe· Future 

Intake 
Factor (IF} m 

{Cancer} 

Water 

Water 

Retention Basins 

Outdoor Maintenance Worker 

Adult 

DA.,..,, 

(cm/event) 

Daily 
Intake 1' 1 

(Cancer) 
ma/\, 0 -dav 

5.03E-06 9.52E-04 

5.03E-06 NA 
5.03E-06 2.94E-03 

5.03E-06 5.33E-06 

5.03E-06 2.93£-08 

5,03£-06 l.72E-09 

5.03E-06 l.69E-08 

5.03£-06 2.98£-04 

5.03E-06 7.SBE-07 

5.03E-06 2.93E-06 

5.03E-06 1.llE-09 

5,03E-06 7.63E-05 

5.03E-06 7.63E-05 

5.03E-06 l.63E-08 

5.03E-06 5.97E-05 

5.03E-06 2.85E-04 

5.03E-06 l.03E-04 

5.03E-06 2.09E-04 

l.26E-03 0.086 2.0SE-02 

l.26E-03 NA 
1.26E-03 0.142 l.04E-Ol 

1.26E-03 l.OOE-03 l.33E-06 

l.26E-03 1.87E+-OO l.37E-05 

J.26E-03 3.18E+OO l.37E-06 

l.26E-03 3.23E+-OO l.37E-05 

l.26E-03 l.40E-Ol l.04E-02 

1.26E-03 0.691 l.36E-04 

1.26E-03 l.87E+-OO l.37E-03 

l.26E-03 4.93E+-OO l.37E-06 

l.26E-03 7.45E-Ol l.42E-02 

l.26E-03 7.45E-Ol l.42E-02 

l.26E-03 3.36E+o0 l.37E-05 

1.26E-03 O.OOE+-00 

l.26E-03 9.62E-02 6.86E-03 

l.26E-03 4.1 IE-01 L06E-02 

l.26E-03 2.0IE-01 1.0SE-02 

Cancer Slope Cancer Slope Factor 
Factor (SFf1 Units 

NA (mg/kg-dayr' 

NA (mg/kg-day)"' 

NA (mg/kg-day)"1 

l.5E+-OO (mglkg-dayr' 

7.JE-01 (mg/kg-dayr' 

7JE+00 (mg/kg-dayr1 

7.3E-Ol (mg/kg-dayr' 

NA (mg/kg-dayf' 

7.JE-02 (mglkg-day)"1 

7.3E-03 (mg/kg-day)"' 

7.3E+-OO {mg/kg-day)"1 

NA (mg/kg-day)'1 

NA (mg/kg-day)"1 

7.3E-Ol (mg/kg-dayr' 

NA (mglkg-day)"1 

NA (mglkg-day)"1 

NA (mg/kg-day)"' 

NA {mg/kg-day)"1 

NA (mglkg-dayr' 

NA (mg/kg-day)"' 

NA (mg/kg-day)"1 

1.SE+-00 (mglkg-day)"1 

7.3E-Ol (mg/kg-dayf1 

7.3E+-OO (mglkg-day)"1 

7.3E-01 (mg/kg-day)"' 

NA (mg/kg-day)"1 

7.3E-02 (mg/kg-day)"1 

7.3E-03 (mglkg-day)"1 

?JE+-00 (mg/kg-day)"' 

NA (mg/kg-day)"' 

NA (mg/kg-dayf1 

7.3E-Ol (mg/kg-dayr1 

NA (mglkg-day)"1 

NA (mg/kg-day)"1 

NA (mglkg-day)"1 

NA (mglkg-dayf' 
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APPENDIX VIII 
TABLE7 

CALCULATION OF CANCER HAZARDS, OUTDOOR MAINTENANCE WORKER (POND WATER) 
REASONABLE MAXIMUM EXPOSURE 

Canton Drop Forge 

Target Concentration - cancer (TC cJ 

Risk 

[(IF.,,..i X SF0 ,a1) +(JFderm X DAeveot X SFdernJJ 

Chemical of Concern 

Acenaphthene 
Acenaphthylene 
Anthracene 
Arsenic 
Benzo( a )anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz( a,h )anthracene 
IFluoranthene 
Fluorene 
lndeno( 1,2,3-cd)pyrene 
IMethylnaphthalene, 2-
Naphthalene 
Phenanthrene 
Pvrene 

TC. 
NA 
NA 
NA 

l.06E+o0 

5.82E-03 

3.42E-04 

3.37E-03 

NA 
l.57E-Ol 

5.82E-01 

2.21E-04 

NA 
NA 

3.24E-03 

NA 
NA 
NA 

NA 

ui Medium-Specific (M) or Route-Specific (R) EPC selected for hazan::l calculation 
01 Calculated fi-om Table 1. Units are Ukg-day (oral, dermal) or m'lkg-day (inhalation). 

1"1 Values derived from the Intake Factor equations presented in Table I are multiplied by the chemical-specific DA value (dermal pathway) and, where 
applicable (for risk detennination} the chemical concentration to determine the chemical-specific daily intakes and risks. Calculations performed here are to 
determine standards based on the target HQ or ELCR Therefore, chemical specific intakes are not utilized in determination of target concentrations. 

141 From Tables 4 and 5. 

!ll Chemical-specific Permeability Constants (PC) were utilized for the DA value for acenaphthene, anthracene, benzo(ghi)perylene, benro(k)fluoranthene, and 
pyrene 
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APPENDIX VIII 
TABLES 

SUMMARY OF PRELIMINARY REMEDIATION GOALS (PRGs) 
OUTDOOR MAINTENANCE WORKER EXPOSURE TO POND WATER 

Canton Drop Forge 

Noncancer Cancer Standard Risk-Based 
Chemical of Concern 

Standard (mg/I) (mg/I) Standard1 (mg/I) 

Acenaphthene 189 NA 189 
Acenaphthylene NA NA NA 
Anthracene 583 NA 583 
Arsenic 17 1.060 1.1 
Benzo(a)anthracene NA 0.0058 0.0058 
Benzo(a)pyrene NA 0.00034 0.00034 
Benzo(b )fluoranthene NA 0.0034 0.0034 
Benzo(g.h,i)perylene 59 NA 59 
Benzo(k)fluoranthene NA 0.16 0.16 
Chrysene NA 0.58 0.58 
Dibenz( a,h )anthracene NA 0.00022 0.00022 
Fluoranthene 15 NA 15 
Fluorene 15 NA 15 
Indeno( 1,2,3-cd)pyrene NA 0.0032 0.0032 
Methylnaphthalene, 2- 12 NA 12 
Naphthalene 57 NA 57 
Phenanthrene 21 NA 21 
Pvrene 42 NA 42 

1 Single-Chemical, Risk-Based Standards are based on a noncancer risk (Hazard Quotient) of 1 
and an Excess Lifetime Cancer Risk (ELCR) or lE-05, whichever is lower. 

CDF012144 



n 
0 .,, 
0 
~ 

N 
~ 

~ 

where: 

Chemical of Concern 

Arsenic 
2-Methvlnaohthalene 
Acenaphthene 
Acenaohthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)oyren·e 
Benzo(b )fluoranthene 
Benzo(g,h,i)uerylene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzo( a,h )anthracene 
Fluoranthene 
Fluorene 
Indeno( 1,2,3-cd )pyrene 
Naohthalene 
Phenanthrene 
Pvrene 

APPENDIX VIII 
TABLE9 

SUM.MARY OF PRELIMTNARY REMEDIATION GOALS (PRGs) 
PROTECTION OF POND WATER 

Leach-Based Concentrations for Pond Bottom Materials 
Canton Drop Forge 

PRG1 = Cpi,· x DF 

PRGs = Preliminary Remediation Goal 
Cpw = Concentration in sediment pore water (mgll) = C,.. x f0c x K,,c 

Cw= Site-Specific Risk-based Standard for Pond Water (mg/I) 

DF= DilutionFactor=VpondNpw 

V pond= Volume of Pond (L) = Apond x Depthpond x CF 

Vpw = Volume of Pore Water (L) = Ai,ond x Depth,ed xPorosity,ed x CF 

Pt,= Dry Soil Bulk Density (kg/L); 1.5 default assumed 
Ps = Soil particle density (kg/L); 2.65 default assumed 

n = Total Porosity= 1 - (pi/p,) 

Cw t;,, K,,, c,,. Apond Depthpond 
Site-

Fraction 
soil organic Concentrat Estimated Estimated 

Specific 
Organic 

carbon- ion Area of Depth of 
Risk-Based water Sediment 

Poni41 Pond(~J 
Standard 

Carbon 
partition Pore Water 

mg/I gig L/kg mg/kg ft' ft 

11 2.00E-03 2.90E+0l 32 11,000 5 

12 2 00E-03 2.48E+03 59 11,000 5 

189 2.00E-03 5.03E+03 1,900 11,000 5 

NA 2.00E-03 NA NA 11,000 5 

583 2 00E-03 1.64E+04 19,076 11,000 5 

0.0058 2.00E-03 1.77E+05 2.1 11,000 5 

0.00034 2.00E-03 5 87E+05 0.40 11,000 5 

0.0034 2.00E-03 5.99E+05 4.1 11,000 5 

NA 2.00E-03 NA NA 11,000 5 

0.16 2.00E-03 5.87E+05 188 11,000 5 

0.58 2.00E-03 1.81E+05 209 11,000 5 

0.00022 2.00E-03 1.9IE+06 0.84 11,000 5 

15 2.00E-03 5.55E+04 1,664 11,000 5 

15 2.00E-03 9.16E+03 275 11,000 5 

00032 2.00E-03 3.47E+06 22 11,000 5 

57 2 00E-03 l.54E+03 176 11,000 5 

21 2.00E-03 NA NA 11,000 5 

42 2.00E-03 5.43E+04 4,565 11,000 5 

Depthpond CF Vpond 

Estimated Estimated 
Depth of Conversion 

Volume of 
Sediment<5J 

Factor 
Pond 

ft Uft' L 

2 28.317 1.6E+06 
2 28.317 1.6E+06 
2 28.317 1.6E+06 
2 28.317 1.6E+06 
2 28.317 l.6E+06 
2 28.317 1.6E+06 

2 28.317 1.6E+06 
2 28.317 1.6E+06 
2 28.317 l.6E+06 
2 28.317 1.6E+06 
2 28.317 1.6E+06 
2 28.317 I.6E+06 
2 28.317 1.6E+06 
2 28.317 l.6E+06 
2 28.317 1.6E+06 
2 28.317 I.6E+06 
2 28.317 l.6E+06 
2 28.317 l.6E+06 

P, 

Dry Soil 
Density 

(kg/L) 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 

NA= Not Available 

(ll Site-specific, risk-based standards for outdoor maintenance worker exposure to pond water. 

P, n v,. DF PRG, 

Soil Estimated Preliminary 

Particle 
Total 

Volume of 
Dillution 

Remediation 

Density 
Porosity 

Pore Water 
Factor 

Goal 

(kg/L) L mg/kg 

2.65 0.43 2.7E+05 5.8 184 

2.65 0.43 2.7E+05 5.8 343 

2.65 0.43 2.7E+05 5.8 10,947 

2.65 0.43 2.7E+05 5.8 NA 
2 65 0.43 2.7E+05 5.8 109,893 

2.65 0434 2.7E+05 5.8 12 

2.65 0.43 2.7E+05 5.8 2.3 

2.65 0.43 2.7E+05 5.8 23 

2.65 0.43 2.7E+05 5.8 NA 
2.65 0.43 2.7E+05 5.8 1,083 

2.65 0.43 2.7E+05 5.8 1,206 

2.65 0.43 2.7E+05 5.8 4 8 

2.65 0.43 2.7E+05 5.8 9,583 

2.65 0.43 2.7E+05 5.8 1,583 

2.65 0.43 2.7E+05 5 8 128 

265 0.43 2.7E+05 5 8 1,014 

2.65 043 2.7E+05 5.8 NA 
2.65 0.43 2.7E+05 5.8 26,296 

(Zl Preliminary Remediation Goals for Ecological Endpoints; U.S. Department of Energy Office of Environmental Management: ES/ER/1M-162/R2 August 1997. 
(3l Cpw for inorganics (i.e .• arsenic) was calculated as follows: Cw x Ko where the Kd values as based on pH between 7.6 to 7.1 (Appendix C, Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites, 

USEPA Office of Solid Waste and Emergency Response, OSWER 9355.4-24, December 2002. 

(
4

l Based on estimated size of Pond 1 (smallest). 

(SI Approximated average depths of pond and bottom materials (e.g., sediments). 
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PETROLOGY QF THE MASSILLON SANDSTONE 
AT THE TYPE LOCALlTY 

HENRYH.G~Y 
Geologist, Indiana. Geological .su,vey, .. B(<1ominito,i, J:'ndiana 

The Massillon sandstOJ!~, an areajte of=nme,:i,ial i)npprtance in northeastern 
Ohio, is a winnowed low.rank graywacke at its tYj)e locality, Massillon, Stark 
County, Ohio. High. quartz cpntent, medium granul,>rlty, and good sorting 
indicate a high~nergy environment of deposition. Consistent north-northeast 
dip,diteetion .of cross- and incline-beds suggests longshore currents as. the agent 
of deposit\on and mak~ a southwestern source Qf the l'"(linlent probal:>le. . Petro
graphically similar Mississippian arenites may have been the s01m:e. materials. 

In the s.ummer of 1961 the author beg;,n a general study of tlte .. Massillon 
sandsrone of northeastern Ohio under the auspices of the Ohio Division of Geo
logical Survey. The object of this investigation was the determination of strati
graphic relationships, areal e,;tent, range in lithologic charai:ter, and origin of the 
Massillon sandstone: Early in this project observations were made and a suite 
of sp.,,,!mens was .collected from the abandoned Warthorst or Everhard. quarry 
of .the .Industrial Silica Corporation, .located in NE¼ NW¼ section 7, Perry- Town
ship, Stark County, Ohio, in the. olltsl<irts of the town of M~lon, Tbe rc,cks in 

FIGURE 1. Profile of west wall of Wartho:rst quarry1 not to scllJe. Length of diagram apprOX.i
rna. tely- 2,000 -fee.t. .S. t. "''. !gr. aphic. · se-ction. . ·"'. ••. measured. ". n• d l. itholog1. ·_e sa.m. lp1es were collected.flt locality:A-, Areas- ln which di_p-,ditectinns of cross.~-and :irteline.· 
beds were measured are· labeled. , 

this quarry were designati,d.by Newberry (1878, p, 16/i-167) as typical Massillon 
sandsrone. A section ·measured in the. north end. of the, newenvorkings shows 51 
ft. of low•rank graywacke (defined by Krynibe, 1948, table 3). . When the quarry 
was in operation as much as 75 ft. of the rock was expose<\, overlyingtbe Number 1 
(Sharon) coal and sha.le unconfonnably (Newberry, 1878, p, 166-lfl7). 

The quarry face consists of two benches: . The lower bench, of which 30 it. is 
exposed, is medium-grained quartzose graywa,oke. Above this lies 6 to. \l ft. of 
fine.grained graywacke .inter bedded with thin light-gray shale. The upper hellch, 
which is as much as 12 ft. thick, is medium>grained .quartirose gl'aywacke. Glacial 
drift a few feet thick cortstitutes the overburden. 

A stratigraphfo sectio:n was ,:ne;tSured by tape and hand,level and sa:¢ples 
were collected in the north end of the newer workings (fig,•1) ..... The units of 1111b
division used for descrip~ion and sa.mplin11; were sets of beds. (defined by McKee 
and Weir, 1953), which are about the equivalent of "co,;irses" of stone In quarry
men's nomenclature, . Conspicuous .horizontal or nearly horizontal parting 5!11'
fac.es S<;p,ll'ate the ul'.lits. .CQmposi~-)On, texture, an.d structure of each unit were 
described. 

THE Omo JOll!WAL QF ScIENcB 56(3): 138, May, 1966, 
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TABLE} 

Ci>mPa,ison of field and lab-oratory estimal~:; of r;omposilion _(1-nJ _t't,xture. Units -(sets· of b-eds) a,t't 
Jist"'in ascenif4ng 'Order.. Lower bench, units 1-SQ1• shaly break1 units·tt-SO; uJ>J,tr bench, ·units St-38. 

Unit 
Quartz: oontent Median gt'ain size Sorting 

Thickness coefficient 
m,uriber- (feet) Field est. 'l'hin section I'ielo estimate ~ieve. analysis S'ieve analysis 

L 1.0 ~ - Coarse .4mm. u 
2. 2.2 - Medi:um•CQanie .38 1.2 
a. 1.4 75 77% Medium-con.:r8e .35 1,2 

•• 0.7 7,5 - Coarse .86 l.3 
s .. 1.0 80 - MediW1,n:oarse .as 1.2 

6. LO so 87 Medittnh::oarse .28 1.2 
7. 1.3 84 - Medium;-~oa:rs:e .38 l.2 
8. 2.2 85 - Medium .31 l.2 
.Q. l.6 S5 - Mediuttnio-ttrse .36 l.2 

10. li.O 85 - Mediu.m-coane .31 !.2 

ll. 1.1 85 - Medium~coa.rs:e .38 LJ 
12. 2.7 85 88 Mediu;in-coorse .30 L2 
13. 0.5 85 - Medium.,fine .. 22 1.2 
14. 1.4 85 - M~diurn~fXla~~ .27 L3 
15. 0.6 85 86 Medium.·fiAe .21 1.3 

16. 1.6 78 - Mediµm-Coarse .28 L2 
17. L3 78 - Medium-coarse .26 1.2 
JS .. L5 78 - Medium .28 1.2 
19. 1.3 so - Mediu:W.-.coarse .29 Ll 
20. Ll so 87 Mediu-m•coane .26 1.2 

21. 0.1 Shale - -- - -
22. 0.4 80 -- Medium--coa.rse .33 L2 
23. 0.4 85 - Medium-coarse .29 1.2 
24. I .7 85 88 Me<iium·eoarse .30 LZ 
26. 1.8 75 - Medium~fine· .17 L4 

26. 0.2 Sh,le - -- - -
Zl. u 75 - Mediu:r.n-1,ine .14 1.6 
28. 0.4 Covered - -- - -
29: 0.8 so 73 Medium-fine .13 1 .. 8 
30. 2.5 Covered - -- - -
ai. 2.9 85 - Med'ium-coa:ise .34 1.3 
32. 1.6 85 - .Medittm•coa-rse .'17 1.3 
aa. 2:0 82 - Medium ,21 1.3 
3{. o .. s 82 - Mt.di um-coarse ,36 1.4 
35. l.9. 82 - -M~dlum-eoarse .82 I.I 

36. 0 .. 6 82 88 Medium. .19 1.3 
37. 0.6 82 - Mediiun .20 1.3 
38. 1.5 82 - Mediurtreoarse .23 1.8 

Total 51.3 I 
Weighted average :8-1i5% 

I 
SILO% Medim:t1~ctX1-rse .29mm, 1.2 

(.46.mm.) 

Portion of thickness 
1 
i 

· represented. 94% 1 HJ% -94% 94% 94% 
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l'ETROLOGY 
Composition. Co01position was estimated in the field bY examination_ of hand 

specimens. Quartz -grains make up most of the rock, ( table l), but considerable 
chiy _is present l!IS coi;.tings on the quartz grains, as matrix, and as detrital a.ggr;,gates 
of abou_t the same size-as the grains.. Selective staining of some of the clay by 
limonite gives a speckled appearance to_ the coarser graywackes. Muscovite, 
secondary quartz crystal overwx,wths, and_ unidentified dark grains are present 
in small quantities ·and iron oxides are abundant locally. 

J::;igbt thin sections were analyzed under the petrographic microscope by the 
point-count method_ (Chayes, 1949). Six to eigbt traverses, totaling more than 
1,100 individual points, were made across each slide. This allows 95 percent 
corµidence limits of = ~-Ii percent for the major constitnents. Quartz co(ltent 
ranges frotn 73 to 88 percent and averages about 85 percent (table 1). Of this, 
approximately 70 pew.ent is indlvidn_al qnartz grains, 14 percent is aggregates 
(mostly quartzites with sutured contaGts between the grains), and 1 percent is 
either very fine-graioed quartzite or_cbert. 

Clay c.:mtent ranges from _ 11 to 2_6 perc~nt a_nd averages about 15 percent. 
Six clay types are recognized, but the distinctions. between_ tbern are too slight 
to allow quantitative determination. These types include .1_) fair_ ly large (up to 
0.1 mm.) flakes of sericite (1) tbat have medium relief and high birefringence and 
show no _ co,;npactional disturba11ce; 2) finely crystalline, parallel..priented ag
gregates of sericite ( I) or illite ( ?) flakes that show slight iron-staining and some 
crnsbing due to compaction; 3) very finely crystalline, iron-stained, parallel
oriented aggregates of il!ite ( ?) or sericite {?) flakes that commonly_ are mucb 
distorted. due to squeezing between the enclosing quartz grains; 4) amorphous(?) 
ferruginous clay masses that may be ei<ceedingl}' -6.ne-graine4 illitic or ,;erlcitic 
aggregates; 5) 1U1disturbed aggregates of kaolinite Fl that have a mosaic pattern, 
low relief, very low birefringence, and undulatory extinction, and 6) clear, un
disturbed, apparently amorphous aggregates wb_lch may be exceedingly fine-graine4 
kaolinite mosaics. Type 3 _ appears tu be most abundant. 

Comparison of field and laboN!.tory estimates of composition shows that minor 
constituents were consistently over-estimated in the field, AC<;essory minerals, 
such as muscovite and secondary qu~rtz crystal overgrowths, were reported in 
quantities np to 2 percent in the fi¢lc;Lbut were rarely seen in thin_se~tion. Field 
estim.ates seem fairly reliab\efor the major component, however (tsble l); of 1he 
eight field estimates of qnartz conteot which were checked mlcroscopically, half 
£all witbin 5 percent and all fall within ll)percent.of the val11e determi_Ilcd by 
point-count. A I test of the significance of the differences (Snedecor, 1946, p. 
62---6!:!) indicates that_ the !!lean difference, about 3 percent, is probably not sig• 
nitlcant (t_ = 1,71.1 p. =0,14). _ The ttest allows _an evaluation of the probability 
that two different groups of observations. could have been drawn by chance from 
two larger groups (popnlations) that are not different. 

Seven of eight field estimates showed lower quartz c<,mtent than was measured 
in thin section. If the single over,~imate (unit 29} is disregarded, the mean 
difference between field and_ micros<:qpic estimates becomes highly significant 
(t =4.4/i, -P <0.01). It see~ probable, therefore, that an over-estimate of 
less abundant constituents, notably day, led to a rather consistent under-estimate 
of the qµartz content. 

Tex1,ir,. _ Grain size was estimated in the field by cotn))arison with .standard 
samples (table 1). A spot-sample collected from each unit was analyzed by 
sievxng. Disa.ggr;,gatlon under water llnd preliminary ,vet-sieving reduced losses 
to less than 0.5 percent.. Dry sieving of the +0.062 mm. portion of tbe sampl<; 
was do_oe with sta.n<!ard 8. inch sieves (Wentworth classes, 1 phi intervals) on a 
Cenco-Memzer machine with antomatic timing (20 min. interval). The faniily of 
cumulative curves thus determined. is represented in .figure 2 by tbe limiting c\lfVa~ 
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and the mean of all cµrves. Comp1liison of the field estimate of grain size· and 
the median size as determined by sieving shows a very consistent bias of 0:7 phi 
or abqut ¾ of a Wentworth class in favor of the coars,er sizes, This bias probably 
is a re~lt of ove.restimation of .the quantity of the larger and more conspicuous 
grains, estimation based on .the long a.xes rather than on the int¢rmediate ax,:,s of 
inequidimensional grains, or pot~.. A· I test indicates a probability of Jess than 1 
percent that this bias doe.~ hot exist. . ' 

The median grai11,size ,if the graywackes ranges ftom 0,13 mm. to O.jl-0 n:nn. 
The mean of the medians, weighted for thickness of the unit represented by each, 
is 0.29 mm. Distribution of the medians about the mean approaches Jog-normal, 

... 125 .062 mm 

FtotJttE 2. Limiting_ and mean _cumulative cutVes 1n .farn'ily of 3:41 Warthotst quarry. 
Massillon, Oh-i-o, 

but is skewed tow1Jid th~ fine sizes. . Median size g"ll"r"11y dectea$es. from. bOttom 
to top of the quarry face, with.loca!Jncreases at the base of the upper bench and 
at the bottom of zones of cut,and0 fi1l bedding such as units 16 and 22 (table 1). 
Grain size of the sha.les is not reported because shales,.are quantitatively insig-
nificant and cannot be analyzed by a comp1!.rable technique. . . . . · 

Sorting coefficients (Trask, 193:.1, p. '71--72) range ftom 1.1 t.o l ,$.. '!"he mean 
is about 1.2, which indicates g~ sortil)g, Fine material is generally poorly 
sorted, but some of the coarser arenites als<:, ,exhibit, larJ!e coefficients of sorting 
(table 1). 

Sphericity and roundness of 25 · grains ffom each., of eight thin-sections were 
estimated by visual comparison with a standard chart (K.rwnbein. an<i Sloss, 
19/'!1, fig. 4~9), Sphericity of individual grains ranges from 0,3 to 0.9 and round-
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ness ranges from 0.1 to 0.9; both cbara.;ters thus run the ,an111t of the cha.rt. 
Variations from s.lide to slide are sma.11, however. Mean sphertcity per slide ranges 
from 0.54 to (J.66; the grand mean is 0.60, Mean roundness per slide ranges. from 
0.20 to 0.31; the gran<i mean is0.26. A, Sl!rles.of ! tests indicates that.none. of the 
spherlcity and roundness means per slide departs significantly from the oo~ond
ing grand mean (For both sphericity <111d roun4ness, maximum t = I.3 r mimmum 
P =0.20). Tbe shape. o£ the quartz grains in the Massillon may therefore be 
characterized as sub-equant and angular to sub-angular. 

Grain-cont~t types were investigated by the method proposed by Taylor 
(1950), Tangential and long contact~ were readily determined, but concavo• 
con~l\ and sutureµ types were not. The last t.""1 types were ,therefore combined 
for analysis. Contacts qf 25 ~ains on ea,;h of eight thin sections were cotmted. 
The number of contacts per .grain. ranges from 0 to 8, the mean per sliµe ranges 
from 2.7 t.o 3.7, and the grand mean of eight slides is 3.2. About 14 percent of 
the contacts are tangential, 49 percent are long, and 37 percent are concavo• 
con~x or snt11re<'t Variation from slide to slide. is som.i,what larger than expectable 
sample variation, probably due at least in part to uncertainties arising from the 
irteglilar shape of many grains 1<nd the 1<bundance of clay matrix. 

TABI.E 2 

Ltmg·nxis orkntatiim oJ il®g~te grains in t.mn~.se(:tion. Two 
slides, 100 grai~·eotlt, SO" das$eSJ Zere arbitrarily 

'de.finid as lhd-long dimensitilt_ of the $Udd. 

Class ( degrees) tr nits Unit6 

0-29 ' .'Ill% 19% 
30- SIJ ll3 19 
00-89 21 l~ 
91H19 9 10 

120-149 6 26 
i00.:179 9 14 

Total 1()0% 100% 

Elongate grains show a tendenl'."Y toward orientation in thin-section. Long• 
axis directipns of 100 grains from eacb of two slides a.re shown in table .2. A cbi
squ4retest (Sn!l<lecor, 1946, p. 21-23) indicates that the distribntion diffei:s sig
nificantly from a. random arrangement (Max. x•, unit 3, 16.4, unit 6, 5 .. 2; min. P, unit 
3, <0.01, unit 6, 0;02). The chi-square test allows an evaluation of the proba. 
bility that a group of obsel'Vllti9ns of .apparently non-random .. distrlbntion eould 
haye h?en drawn by chanc¢ifro,µ a larger group (J;)OPUlation} with random dis
tribu.tion. Accurate an,cl efficient measurement of this property requires the use of 
oriented thin sections. Work was therefore suspend® pen<iing the collection 
of oriented specimens. 

Structure, Most of. the lower J:>ench consists ,of con.tiµuous incline,bedded 
bank$ (defined by Andersen, 1931, in Pettijohn, 1949, p. 126) from 0.5 to 5 ft. in 
tbick11ess. Individual peds tange from 1.0 to 20. mm. thick; In the upper part 
of the lower bench bedding is less regular and some shallow cut-and-fill channels 
may be seen; Above the lower bench. trough-type cross-:beddin.g (defined by 
McKee a11,cl Weir, 1953., p. 387) in lenticuli;.r se.ts up to .3 ft. thick is the<rule. 

Thickness of the sets of.cross: and incline-beds show a nearly log-normal dis,. 
tribution. abo.u.t a mean of 1.l] ft. In general, the thickness of the sets· decreases 
:from the bottom of the e,cposnte tp the base of the u.pper bench, whei:e it in
creases abruptly and remains fairly constant tp. the top of the quarry wa.11 
(table 1). Median grain size shows. somewhat similar .variation, but there ap-
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pears to be no direct c9rrelation between set thickness and median size (fig. 3). 
This suggests irtdependenee of the two meMUteS. 

Dip.direction distribution 6f cross- and incline-beds was investigated primarily 
as a possihle criterion f9r correlation. Five groups of me;,sureruents were made, 
three in the lower bench and two in the upper bench, as shown in the sketch (fig. 
1). From 11 to 24 measurements w.ere made in each group. These groups were 
reduced to equal size hy random selection of 11 items from each. Statistias 
derived are shown in table 3. 

1°AB1,E S 
Statistics 1Jf safnples of dip~directians of crass~ o/n& i1u:lint!"l1eds . . . 

Lower Bench Upper Bench 

Statist_ic {see ·sne<lee61<,, 1946, 
chs.- 3 alld 4) South North Old Works South North 

--·---
Mean direction N 56°W N 23°W N84j)W NSl0 E N64°E 

(xl 
Number ·of rneasuremenfa 11 JI ll ll 

(n) 
Hianda:rd·4evia-tibn 

26' 43' Hi0 M 15° 
Stnndan:l·error 

(sx) 4.6° 7,84 12.'9° r· .n 

TADLE_-4 

Tesl .of precitian cj'i1tdilJitiual m{iasitieme.nts fff dip~directi<1.tt- on Nut same beddf'.;1,g 
-surface, 

Statistic 

Mean (x) 
Ni1m?:Cr -~ .tne~surer!.icnt,.s 

Stind..b1l devtatl.on 
(s) 

Standard error 
'(s''il) 

I)ifference. -0f metu1S 
Standn'r_d error-· of difference of m_ea.ns 
t 

Gray 

N76.95' W 
20 

3;Zl1> 

0.721"> 

S'ch1efn 

N 78.!0'W 
20 

3.L8"' 

0.71" 

1.16° 
1.01° 
l.14 

(nqt sig:nifica.t:1:t) 

11 

30' 

9' 

Values of I and .forrespondfog probabilities were calculated for geologically 
significant q>J1l~illati9ns of these groups of 111ea51:1remeJ.1ts, In most casc.s the 
value of I, whiell ranges from l.65 to more .than 40.0, indicates significant differences 
in the means of the p<>pttlations sampled, Only the two groups from the upper 
bench indicate a signiµca,:it pro];,ability that two more divergent groiips than 
these could have been. drawn from identical populations (I =.Ul5, P =0.20). 
It may therefore he inf'1]!'Ted that only these groups (wllieh were more closely 
spaced than any. other correlative pair) were drawn from populations which were 
not iigni.ficMtlY different .a.nd that cMs-bed<!ing stooie.s will probably be of little 
valµe i11 correlation. · 

The mean direction of the groups of incline-hedding measurements iie"'11s not 
to ,show any s)'lltematic variation, but the standard deviation (t1tble 3) shows a 
consistent increase northward in both benches. From nearby expo..u,res itjs ~en 
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that. t.he medium-grained, .incline-bedded grayWacke disappears a few hundred 
feet north of the old works and its pla\Je is taken by interbedded gray shale and 
very fine-grained graywacke. The increased dispersion of incline-bedding dip
directio11s may result from proximity to the edge of the body of graywacke. 

In order to test the precision of dip-direction measurements, a series of 20 meas• 
urements was .made on the same incline-bedding surface by the author and by 
Mr, Frederick A, Schlein, who assisted in part of the field work. The statistics 

FwttRB 4. h;(ean: di{)~~i~ction_s of eross- and, fuclinewbeds;}rt t'!'enty-fou_r e)q)OsUres of Ma~w 
s1Uon)t~1ute ne&;r the typec:focahty~_ S~rnat1ons m ~ch quadrant also s~ow. 
He~vy ~w rhow~ fiireetfon_ pf gTand m~, 

(table 4) indicate small limits of error for individual measurements and insignificant 
operator Vllriation. 

PE'!'ROGENESJS 

The .source :materials of the Ma;isillon arenite ca,nnot be determined on the basis 
<>f mineral compositk,n alone because most of the components are of common 
types and too few grains reveal their origin. The direction of the source may be 
lndi. · cated,. howi,ver, by a "'. ector· prop~ su .• eh.. as dip-direction of cross- andincline
beds. A source material may then be sought in the indicated $0urce area. 

In addition to tbe five .groups of dip-direction ~~ts made at the 
Warthorst q11arry, nineteen other exposures, all within 20 miles of Massillon, were 
tested (fig. 4). 'the mean dip-direction for each exposure was calculated from 

CDF012154 



146 HENRY H •. GRAY Vol. LVI 

9 to 30 individual measurements. Fifteen of theSI' means (63 percent) fall in the 
northeast quadrant and 7 (29 percent) fall in the northwest quadrant. The 
remaining 2 fall in the southea,,t and southwest quadrants (4 percent each). A 
southwestern or southern source of the Massillon of this area is therefore indicated, 

Sout.hwest of the type area the Massillon arenite lies a,t or near the. base of 
the Pennsylvanian system and urtconfonnably overlies Mississippian arenites. 
Some of the coarser Mississippian cllt$tics may have been a source of the Massillon. 
The Black H,uid sandstone, for example; is a .low-rank graywacke similar to the 
Massillon in composition and. texture and is indicated as a possible source be
cause it is well devel<:>ped in the area from which the l\4assillon may have been 
derived. 

The environment of deposition of the Massillon arenite ,can be stiggested on 
the basis of the composition, tel!:ture, and structure of the rock .. The Massino11 
is among the most quartzose, best sorted, and most coarse-grained of the many 
lithol~ic types in the. lpwer Pennsylvl\tiian; Jhis,. together with the numerous 
unconformities and zones of.cut-and-fill,· both at the base and within the arenite, 
indicates a high-epergy environment of deposition, st1ch . as is characteristic of 
beaches and stream channels, 

Consistency .of dip-direction i.n the cross- and incline-beds is. I11vorable to 
the hypothesis of a beach environlllent; n:iarine currents are genera,Uy inore uni
form than lluvial currents. The 'mean. dip-direction is about N 13° E, an<i .is 
approximately. parallel to the strike of the rocks and to the general. trend of the 
contact of the Pennsylvanian with the underlying Mississippian rocks. Lon~
shore .currents are therefore probable agents of transport and the physiograph,c 
environment may have been' an offshore or longshore b,u:... · 

Diagenetic changes included the deposition of a small ,amount of seconda,r:y 
quartz as crystalline overgrowths and the development of ll;;kes and aggregates 
of sericite (?) and kaolinite ( ?) which are not distorted and hence probably fil:rmed 
after cornpaetion of the rock. Locally a hydrous iron oidde tootatiw!y identified 
as goethite was introduced, In . one. thin-section vrhere. goethite is abundant it 
apparently has •~~tered and P:"1'ta1Jy re11tacecl the; quart~ and clay. R!'placeme1:t 
of quartz by senc1fo ( ?} was md1cated m one thin•i.ecttQn, but. the tune of this 
replacement could not be cjetennined. It is considerelj. diagooetic (?) primarily 
because of associated undisturbed. interstitial • sericite. ( 1) flakes. 

Taylor (1950) considers the nuiitl,er .and type of grain C()nti.cts as an indication 
of the probable depth of burial of t)le arenites. Comp11rlson with Taylor's data 
allows the suggestion that the Massillon may have been buried to a.depth of 4,000 
ft. at inore. Because this is more than twice the known thickness of all possible 
overlying Pennsylvanian and Permian rooks in the ,Appalachian Basin, it seems 
likely that othedactors; such as grain shape, may have more influence on grain-
contact relations than Taylor recognized. · · 
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• 
CLOSURE REPORT 

FOR 

_ .. -lnton Drop Forge 
Project 103:'! 

ONE UNDERGR'.)UND STORAGE TANK 
AT 

CANTON DROP FORGE 
CANTi~ OHIO 

THE JOSEPH A. JEFFRIES COMPANY INC. 
LOUISVILLE, OHIO 

INTRODUC'UON 

This Closure Report describes the procedures followed and 
services rendered in the closure of one (1) 1000 gallon 
underground tank previously used for gasoline storage. 

BACKGROUND 

The Canton Drop Forge si t'e is located at 4575 Southway SW, 
Canton, Ohio, Perry Township, Stark County. The site is 
located in a industrial area with city water, storm and 
sanitary sewers. canton Drop Forge decided to remove the 
tank since their need for gasoline ha5 declined. The Joseph 
A. Jeffries Company Inc. was contracted to remove the tank 
3ccording to API 1604, State, and Local codes. 

BACKGROUND OF CONTRAC'l'OR 

The Joseph A. Jeffries Company Inc. is a general contractor 
specializing in outdoor construction such as excavation, 
paving, utility installation, de1tt~lition, and tank removal. 
The company, established in 1933, has assisted in nUlt'lerous 
tank lnstallations for many major companiP.s, and has removed 
numerous tanks over the years. It employs two certified tank 
installers along with its staff ce construction specialists~ 

CLOSURE OPERATIONS 

On the initial visual walk-over of the site with the 
representatives of Canton Drop Forge, it wa& determined there 
was one underground storage tank. The tank has been used for 
a number of years ~ith no historf of leakage. The tank was 
in a drive lane approximately 37' from the• building. The fill 

-1-
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• 
Canton Drop Forge 

Project 1032 

line was direcCly above the tank. There were no signs of 
coqtamination present. Canton Drop Forge contracted for 
removal of al 1 product from the tank. The tank was purged 
with dry ice. After carefully exposing ~~e top of the tank 
to the full horizontal diameter, and monitoring the excavated 
sail with a HNU Model HW-101 Photo Ionization Detection (PID) 
meter and finding no soil readin~ above background levels at 
the site~ the supply a..~d vsnt lines were cut and piping 
rentcved.. The tank was rew.ovea from the excavation, scraped, 
and inspected. N"o visible holes wers found on the tank. The 
tank was then immediately taken off site to be sheared for 
disposal. 

James V. Jeffries Jr., of The Joseph A. Jeffries Company 
Inc., monitored with the HNU Model HW-101 PIO meter and took 
the samples. Sa~pling was done according to the procedures 
set forti'l by BUSTR. samples selected were taken from the 
north end of the tank 1 south end of tee tank, and the center 
of the tank according to the procedures outlined by the 
State. All samples were placed in clean laboratory prepared 
containers with Teflon lids furnished by Wadsworth Testing 
Laboratory. The samples were then sealed and placed in an 
ice chest furnished by the laboratory. A sita drawing is 
attached for re.1.t:;:"rettce showing excavated area and soj_l 
sampling points. 

NOTIFICATION 

The Joseph A. Jeffrias Company Inc. filed the notice with the 
Stater and secured a permit from the State Fire Marshal. 
Bryan Peterman representing the state Fire Marshal's office 
~as on site to supervise the closure on February 15r 1990. 

ANALYTICAL DATA 

The preserved soil samples wee taken to Wadsworth/Alert 
Laboratories, 4101 Shuffel Drive N.W., North Canton, Ohio 
44720. The contact person is Denise Pohl, 497-9396. The 
analysis is attached. 

The HNU Model HW-101 PID meter calibration frequency was set 
bet~een 0-20 and the span which was pre-set at the fact~ry is 
at 9.8. 
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BAcKFILL 

• 
Canton Drcp Forge 

Project 1032 

The Joseph A. ,Jeffries Company Inc. backfilled the excavated 
areas with clean limestone. 

CONCLUSION 

The contractor has properly decommissioned the UST located at 
the Canton Drop Forge, Canton, Ohio by following the 
contractorss standard Operating Procedure and the state of 
Ohio Fire Marshal Procedures for Underground Storage Tank 
Removal. The analytical results from Wadsworth Testing 
indicated a TFH consistent with background levels at the 
plant. 

The canton Drop Forge representative was on site to observe 
the closure activities and was made aware by the Contractor 
of the activities. 

The state Fire Marshal representative, Bryan Peterman was 
also on site to observe closure activities. 

-3-
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PLANT 

<-37'->[:l 
s=11 

r 
144' 

• 
canton Drop Forge 

Project 1032 

TANK 1032, 
DEPTH 48" 
LENGTH 6'6u 
DIAMETER 64 11 

1000 GALLON 

s=SAMPLE 
p=PUMP 

========S,OUTHWAY S,W======~============v==== 

NORTH 
CENTER 
SOUTH 

ND 
ND 
ND* 

28 
27 
36 

-4-

390 
440 

70 
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• • 
SUSPECTED RZUASE REPORT 

DATE: .=1_;.,26_() 
- [l] PBRSOII REPORTING 'tRE RSU.\SE-------==-----TIME: ___ _ 

NAME: e,,·\\ ':Te-t~ci.e.:;, TITLE: ______ PHONE: (Ql~)4S4-Lpl03 
AGENGY/coMPANY: JDFeylb Je.f+ l'"ies Co: Toe. REIATION To srTE: ____ _ 

ADDRESS: .s;;l \I bc;u\sv.-1 \e 'Raco N.tC. CITY: Lou\sv\'1, \e, ST:D.!:L ZIP: 44L:>t'.J l 
REMA!u'.S: ________________________________ _ 

= [2] SUSPECTl!D RE!.BASE 1.0CATION-==--==--==--======--= 

coUNTY: 6\-ar k ,---
usTR ID/I -J{,, - 0- t (, 

!rul.TIPLE SUSPECTED SOURCES? YES NO UNDETERMINED 

FACILITY: Cc.omo Dr~ t=li?o~ -
ADDRESS: 4575 $o ,:\:b:1,0c._ree+ s.w. 
CITY: ('µ:Q:\;ni"\ ST: ~ ZIP: _______ PHONE: 

UST OWNER: PHONE: 

UST OPSRATOR: PHONE: ( 
REMAIU(S: ______________________________ _ 

FIRE DEFT: Pe.crd. :twp coNTAcT: ______ PHONE: c.;>1\o i 5533-;;:>5D5' 
- ( 3] CONDITIONS U.'-i>ING TO Rlil'ORT OF SUSPECTED RELEASE (Check all that apply) ---

-- Inven:ory controi results indicate a re1edse may have ~ccurred. 

__ Testing, monitoring or sampling results indicate a rele..s~ may have occurred. 

__ Unusual operat:ing cnndit:.ions c-bserved (e.g., :mdden drop in tank volume). 

__ Impacts noticed ic ar~a surrounding tank (e.g., vapr.rs, well contaminated, run-of~). 

__ Spill ?r overfill of petroleum in excess of 25 gallons. 

__ Soil/Groundwater contamination diseove>red durir1g non-clcsu.:-=: related investigation. 

/closure (or replacement) assessraent results in~icate that a rele3se has occurred. 
OTHER CONDITIONS: _____________________________ _ 

llk~k1lCOMPLETS RJNEaSE SID!lllll1t 

=liO] REPORT DISPOSITION (Indicate sccions taken on 

TAKEN BY: l >-}b,+.- EMERGENCY ACTION? YES NO 

COORO: -PCT?,vg.Yftlj:;;;;t REPORT/ACTION APPROVED: 

1.0ccED s,, :eI DATE,~ _51_/lu ENTERED BY, 

CIRCLE STA'fOS: RPt@ors CON ICA ICR PRIORITY: 1@3 4 

ICC SAS SAC CAS CAP NFA 

reverse side)--------

BY: FM DEPA ( . ~ 6"~4* DA'.rE:_::b._:;v.(j Q 
,e__ DATE:~5:f_;_Q 

GIASS: AB cl]) LTF NON-1.TF 

CiOS-.tl?.E 
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I = [OJ !UllY,SE INFOm!ATION=-------=--=-=======-----

DATE FIRST DETISCTEll:_/_/ ___ TIME: 

SUBSTANCE REl E.,SED/J)ETECTED: 
onma FEffiO RAZ SUBST 

GASOLINE 

UNKNOW 

-·- EST. QUANTITI: 

DIESEL FUEL 

EST. DURATION: 

KEROSINE 

MEDIA EFFECTED (Check a.11 t:hac apply): __ SOIL PAVEMENT BASEKENT 

USED OIL 

GROUNDWATER SURFACE YATER OTHER: __________________ _ 

LTF ELIGIBLE? ~S __ -; t:t no. l<"hy?: ___________________ _ 

= [5) UST INFORHAT10N==----==-=========---==-=-

FACILITY REGISTRATION CURRENT? YES NO UNKNO~ (Accacb USTR's far all facilities) 

NUMBER OF TANKS: RELEASE DETECTION METHOD: __________________ _ 

-CONST.- SUBSTA..~CE -CONS'!'~ - SURSTAUCE 
AGE CAPACITY MATERIAL STORED • STATUS AGE CAPACITY MATERIAL STORED STATUS 

I .=o --- @A:':Qdne. RWJCllcO 

PROBABLE LOCATION OF RELEASE: TANK NO._ PIPE BET,1;:EN ______ ,AND ______ _ 

eROBABLE CAUSE: ________________ _ 

OTnER POTENTIAL SOURCES AT THIS LOCATION: ______________________ _ 

= [6] SITE/HAZARD INFORH.~TION=---==========---======-

iMPVR'IANT SITE OR SURROUNDING AREA GHARACTERISncs: ________________ _ 

PROXIMITY TO DRINKING WATER SOURCES: _______________________ _ 

OTHER FIREJIIATEkjllEALTH HAZARDS AT THE SITE: __________________ _ 

~ [7 J !NlUAl. l\liSl'ONSE ACTIONS lY Olll'ER/Ol'ERilOR- (Gheck all that apply) ---=-
__ n~lease confirmation/I12.vestigation 
__ Initial correct.i,;e &etion procedures 

Free product removal 
::::=_ Lung term corrective action plan 

__ Initial site investigation 
--· Site/Assessment/Exposure Assessment 

Unlmovn/undetermined 
-- None 

= [ 8 ) 'l1ERE A..lfi O!P.SR AGENr.tES l!O'UFIED l'!\lCll!. to l!USTR? ~ (As Repartee/) --==== 
AGEtICY, SFn) 1,/!!IE, 13...-c..,h ?e\:;rrron DATE:~.J§/lo 
- [9] liUSTR ACTIONS T~.KEN--------------=---------

~E."!\ \t:) Q)gQEc:T\IIE A-C:HC)(\)-S 

CAU.S TO: FD, um, I.PW, ODH 1 DE.Ph/ER, OEPA_IDPDiit, OEPA/J>Gw, OTHER 

• • 
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WADSWORTH/ALERT 
LABORATORIES, ING. 

S;tmp1:n~. rc5ling, mobile labs 

4101 Shuffel Drive NW. I Norlh Canion, Ohio 4'+720 

AIIALYTICAL aEP!ll!T 

PBOJECT liO, 1032 

CA!ITO!I Dl!OP FOIIGK 

Presented to: 

BILL F- Jll!FilllS 

JOSiP!I A, JEl!FilES CO. 

• 

WAUSl!Ol!Tll/ fJ.B!lT LABO!!ATOIUES, !RC. 

,Dll!{:i(.. 'f:.. tJ--
Denise Pohl 

Project llanuger 

.' · / f I fl 
; ( ,: /,_, :• C .•~ -!, €1_,[.....,, 

f 

Marvin W. StephenO, F~.D. 
Vice President & Corporate Technical Director 

!larch S, 19SO 

;.;,...J~ . ._ CORPORATE AND U\BOHAioRY North Canton, Ohio (~16} ,?97-93S6 
r// 1 •• \ ~,~~- L,\BOFtAlORY. r,rllll'?land, C'bi'l l2•6l 6'12-!il51 
~l\ .... ~ ~ 1~ L.\OCPAlOEH': Bartow, ~lotid~ (2~ SJ:3-2'50 -1:~1;,? SOUTl-ll:AST AEGIOfli\L OF e1GE: LuinglO"!. Soum Caror-na (~) 957·65~ 

• 
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i 
WADSWORTH/ ALERT 
LABORATORIES. INC. 

• • 

NARRATIVE 

The following report contains the analytical results for three soil 
samples submitted l;.o Wads,.,..arth/ALERT Laboratories, Inc. by Joseph 
A, Jeffries Company from the Canton Drop Forge Site, project number 
1032. The sa• ples were rece-ived on February 19, 1990 1 in accordance 
with docut.ient-ed sau;ple &cceptance procedures. 

Wadsworth/ALERT Laboratories, Inc~ utilizes USEPA ap9r07ed methods 
and instrumeote.tion in all analytical work. The l!lethods used for 
the analyses presented in this study can be found in the folloliiug 
cha.rt, A sut1111ary of Q.G data for nll analyses is included e.t the 
rear of the report. 

BtEX 
Lead 

ANALYTICAL METHODS 

Tot Recovp~&ble Pnl ~ydroc~rbons 

Refer~nces: 

Methods 

SW846 B020 
SW346 6010 
USEPA 418,l (modifiedl 

SWB-t-6. "Tes\:. methods for E"'laluating Solid Waste Physical/Chemical 
Met.hods," rtlird Edition, Septeaber, lF186. 

USF.PA, 600/~-79-02 1 "Methods for Chemical Analysis ot Water and 
Wastes~ 1' March 1 1983, 
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WADSWORTH/ ALERT 
LABORATORIES, INC. 

COMPANY: JOCEP!f7'. ,JEFFRIES CO. 
LAB t: 5644-49089 
14ATJU1: SOLID 

SAIIPLR ID: NGRTH END OF TANK 2-15-90 1:00 

DATE IIBCJ!IVRII: 
DAT!! l!ITl!ACTl!D: 
DAT!! AIW.Y%l!ll: 

Sl!LECI'ED ORGAIUC COlll'OOllDS AILILYTICAL Blll'Ol!T 

PAIWIETI!R l!l!SULT (ug/tg) 

Xyleues ND 
Benz~ne ND 
Toluene ND 

Kthylbenzene ND 

KO'i'l: ND !Mone Detected) 

2/19/90 
2/28/90 
2/28/90 

Dl!TICrION 
LlllIT 

2 
2 
2 

2 

J (Detected, but below qu~ntitation li• it; quantitntlon suspect) 
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WADSWORTH/ALERT 
LABORATORIES, ING. 

COMPAIIY: JOEEPR-A.,JEFFRtES CO. 
LAB J: 5644-40089 
fl!ATIUX : SOLID 

SAMPLE ID: NORTU END OF TANK 2-15-90 1:00 

NKTALS ,\lrALYTic:At RKPOIIT 
SKLRC'!'D LIST 

T~tal netals analysis results - a.a received 

Lend 

ROTE: ND {None Detecterl) 

l'lm'll!IATIO!I -
.urALnlIB DA7'1l 

2/20- 2/21/90 

~_ ··=1 

DATK REOl!IVJ!D: 2/19/90 

28 

Dl!Tl!CTIO!I 
LIKIT 

2,5 •g/kg 
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WADSWORTH/ ALERT 
LABORATORIES, INC. 

COl!PA!f;( : JOSEPH .;4 JEFFRIES CO. 
t.-1111 f: 5644-~9089 
IIATRU : SOLID 

SAIIPL! Ill: NORTH END OF TJ\!11' 2-15-90 1:00 

AJIALYTICAL RBPOllT 

Tot Recoverable Pet Hydrocarbons 

NOTE: ND {None Detected) 

l'IU!PA&ATIOII -
A!CALYSIS DAT& 

2/20- 2/21/90 

DATIi ll!UllIVID: Z/19/90 

ll!ISIILT 

390 

DBTW!'IOII 
LIMIT 

70 
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il 
WADSWORTH/ALERT 
LABORl':rORIES, INC. 

COMPANY, JOSEPH-A,'JEFFRIES co. 
LAB I: 5644-49090 
MATRIX: SOLID 

SAMl'IJ! ID: CENTER CAVITY 2-15-90 1:00 

DATE l!ECEIVl!D: 
DATE J!XTRACTED, 
DATE A!IALYZl!D: 

lll!LKCTJ!D OIIGA!UC COlll'OU!illS A!IALlTICl.r. RBl'OIIT 

PARAMETBII RKSULT (u,i:/kg) 

Xylenes 2 
Benzene ND 
Toluene ND 

Ethyl benzene ND 

NOTK; ND {None Detected) 

2/19/90 
2/28/90 
2/28/90 

DBTl!Cl'!OK 
LIMIT 

2 
2 
2 

2 

J {Deteated, but below quantitatipn li•it; qunntitation suspect) 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

C!MPAIIY : JOS~;H A. JEFFRIES CO. 
LMI f: 5644-49090 
MATRIX: SOLID 

SAIIPLR ID: ~ENTER CAVITY 2-15-90 1:00 

• 

METALS AlfALYTICAL l1l!I'OIIT 
SHLRCraD LIST 

Total ~etals analysis results - as received 

Lead 

ROTE: ND lNone Detected} 

PUPARAT!Oll -
AlfALll!IS DATE 

2/20- 2/21/90 

DATIi liBCl!IVl!D: 2/19/90 

llllSULT 

27 

DET!CTIOI! 
LIMIT 

2.5 mg/kg 
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WADSWORTH/ALERT 
LABORATORIES, IN~ 

CIIIPA!IY : JOSEPH A. JEFFRIES CO. 
LAB #: 5644-49090 
!L\Tl!IX : SOLID 

. SAIIPLE ID : CENTER CAVITY 2•15•90 1:00 

PMWml'El! 

Tot Recoverable Pet Hydrocarbons 

HOTK: ND (None Detected) 

P!!EP.!!!A'UO!I -
AIW,YSIS DATE 

2/20- 2/21/90 

DATE l!llCEIVXD: 2/ lJ/90 

lll!SULT 

440 

Jlffl!CTIOii 
LIMIT 

70 
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WADSWORTH/ALERT 
LABORATORIES, INC. 

COl(l'AJIY: JOSEPH A\ JEFFRIES co. 
LAB t: 5644-49091 
llA'.!llil: SOLID 

SAIi!'!.! ID: SOUTH ENDO, TANK 2-15-90 1:00 

DAT& !IZCU91!11: 
DU'!! l!ITRACl'J!D: 
DAn A!IALlll!II: 

SKLl«m!ll ll!IGAJHC cacP01111D3 AJIALYTICAL BRPOE'l' 

PABA!!lrn!R IIESULT (ug/l<g) 

1.ylenes 400 
Benzene ND 
Toluene ND 

Ethylbenzene 17 

NOTll: ND (None Detected) 

2/19/90 
Z/28/90 
Z/2B/90 

Dl!TICTIOII 
LIIIIT 

9 
9 
9 

9 

J (Detected, but beloif qcantitation limit; quantitat~on .suspectJ 
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I 
WADSWORTH/ALERT 
LABORATORIES, INC. 

COllPAIIY, JOSEPH A, JEFFRIES CO. 
Lila f: 5644•49091 
i!ATRII : SOLID 

8Al!PLI! rn t SOUTH END OF TJ\!IK 2-15-90 1:00 

IIBTALS Alf.-U.l'l'lCM. REPOlrr 
BEtl1C'!ED LIST 

Tutal •etals analysis result~ - as rec~ived 

Lead 

HOTB: ND {None Detected) 

~----·--------·-

Plll!PAIIATlOff • 
AIW.YSlS DA'rll 

2/20· Z/21/90 

DAT!! RBCl!IVl!D: 2/19/90 

lll!StlLT 

36 

lllmlC?lQll 
LIIIIT 

2,5 .,,~.g 
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ii 
WADSWORTH/ALERT 
LABORATORIES, INC, 

C(M>A!IY : JOSEPH A, JEFFRIES CO, 
LAB I: 5644-49091 ' 
IIATlllX : SOLID 

SAl!PL!l ID : SOUTH END OF T,\NK 2-15-90 1: 00 

Tot Recoverable Pet Hydrocar~ons 

ffOTK: &D {~one Det 1G} 

Pl!J!PAIIAT!Oll -
AJW.YllIS DATB 

2/20- 2/21/90 

DAT!! Bl!OKl'il:Dt 2/19/90 

430 70 
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~ WADSWORTH/ALERT 
• LABORATORIES, ING._ 

QUALTIY CO!fillot Sl!Cl'IOII 

, 
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il 
WADSWORTH/ ALERT 
LABORATORIES, INC.·-

LAB D PARAMElZR 

MATRIX SPIKE DATA 

SP!KE 
PERCENT 
RECOVERY 

SELECTED ORGANIC COM!'OUNDS 

900223 Benzene 106 
Toluene 107 
Xylene- 97 

·--

SPK/DUP QC 
PERCENT SPIKE CONTROL 
RECOVERY MATRIX t.IMITS 

104 SOLID ( 14-rnOJ 
108 ( 72-119) 

91 ( 75-125) 
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1m WADSWORTH/ALERT 

- LABORATORIES, INC_._ ' 

LAB ID 

49090 Lead 

)IATR!X SPIKE DATA 

PARAMETER 

SPIKE 
PERCi:HT 
RECOVERY 

93 

SPK/DUP 
PERCENT SPIKE 
RECOVERY MATRIX 

90 SOLID 

QC 
CONTROL 
LIMITS 

( 52-1241 
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il 
WADSWORTH/ALERT 
LAB0F'ATORIES, INC._ , 

MATRIX SPIKE DATA 

LAB ID PARAMETER 

900219 rot Recoverable Pet Hydrocarbons 

SPIKE 
PERCENT 
RECOVE!!Y 

84 

• 

SPK/DUP 
PERCENT 
RECOVERY 

92 

SPIKE 
MATRIX 

SOLID 

QC 
CONTl\OL 
Ltl!lTS 

( 27-144] 

• 
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il 
WADSWORTH/ALERT 
LABORATORIES, I~~-

COMPANY: Wads"orth/Alert Laboratories 
I.AB#: 9290-9222B 
MATllIX: SOLID 

S,IIIPLI ID: INTRA-LAB BLANK, 2 /28/90 

DATE l!KCRIVRIJ: 
DAi'I! mR/.!ll'!!D: 
DATIi A!IALYDD: 

SELKCTlll) ORGAIIIC COllmllJi1l8 AIIALYTICAL BLAJIK Rl!l'Ol!T 

PA!I.IIIET!,R RESlJLT ( uung) 

Xylenes ND 
Benzene ND 
toluene !lD 

Eth)·lbenzene ND 

ffOTK: ND (None Detected) 

2/23/90 
2/28/90 
2/28/90 

llffECTIO!I 
!,I!IIT 

2 
2 
2 

2 
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~ WADSWORTH/ALERT 
• LABORATORIES, IN~~ , 

COiliPARY: Wadsworth/Alert Laboratories, Inc. 
LABORATORY ID : 9290-92'.i;20 

IUlCEIVIIIG DATE : 2/20/s·o 

SAMPLE !IATR!X : SOLID 

SAMPLE ID : INTRA-LAB BLANK , 2 /20/90 

Lead 

ND - NONE Dl!'m:rED 

!IBTALS All.U.'ITIC.U. BLAlllt UPOIIT 
SILBCTIID LIST 

FR!!PAIIATIOR -
AII.U.1818 DATE 

a/20.- 2/21/90 

USULT 

ND 

Dnl!CrIOR 
LOOT 

2,5 og/kg 

-· .. 
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lmWADSWORTH/AL~RT 
- LABORATORIES. INC. 

COMPANY: Wadsworth/Al~rt laboratories 
LA~ ID: 9Z90-9?220 
MAT!llX : SOLID 

SAMPLB ID: INTRA-LAB BLANK, 2 /20/90 

DAT& lll!CCIVE!): 
DAT& !!XT!lACTltl); 
DATIi A!IALY%l!D: 

TOTAL l!ECIJVl!aABLE PETI!OLEUII lllllllOOAlll!OIIS DLAlllt lll!llOln' 

Total Recoverable Petroleum Hydrocarbons 

liOTR: ND (None Detected} 

111!3ULT 

NO 

UIII'l'S 

•g/kg 

2/20/90 
2/20/90 
2/21/90 

LOHR 
DKT!CTI05 

LIJl!T 

10 
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1. INTRODUCTION 

Ecology and Environment, Inc., Field Investigation Team (FIT) was 

.tasked by the United States Environmental Protection Agency (U.S. EPA) 
to conduct a screening site inspection (SST) of the Canton Drop Forge & 

Mfg. Company (CDF) site under contract number 68-01-7347, 

The site was initially discovered when Canton Drop Forge and Manu
facturing submitted a Resource Conservation and Recovery Act (RCRA) 

Notification Form 3001 as a Generator of Hazardous \taste on August 8, 

1980. The site came to the attention of the Ohio Environmental Protec

tion Agency (OEPA) during a June 30, 1983 site inspection conducted in 

response to a complaint about buried drums and sludge on-site. 

The site was evaluated in the form of a preliminary assessment (PA) 
that vas submitted to U.S. EPA. The PA vas prepared by Pam 1/icks of the 

Ohio Division of Solid Haiardous 1/aste Management (ODSHVM) and is dated 

June 6, 1985. 

FIT prepared an SSI work plan for the CDF site under technical 

directive document (TDD) FOS-8706-232, issued on June 19, 1987. The SSI 

vork plan vas approved by U.S. EPA on February 14, 1990. The SSI of the 

CDF site was conducted on May 16, 1990, under TDD FOS-9004-001, issued 

on April 10, 1990. 

The FIT SSI included an interview with site representatives, a re

connaissance inspection of the site, and the collection of nine soil/ 

sediment samples. 

The purposes of an SSI have been stated by U.S. ·EPA in a directive 

outlining Pre-Remedial Program strategies. The directive states: 

1-l 
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All sites will receive a screening SI to 1) collect 
additional data beyond the PA to enable a more refined 
preliminary HRS [Hazard Ranking System] score, 2) estab
lish priorities among sites most likely to qualify for 
the NPL [National Priorities List], and 3) identify the 
most critical data requirements for the listing SI step, 
A screening SI will not have rigorous data quality ob
jectives (DQOs). Based on the refined preliminary aRS 
score and other technical judgement factors, the site 
vill then either be designated as NFRAP [no further 
remedial action planned], or carried forward as an NPL 
listing candidate. A listing SI will not automatically 
be done on these sites, however. First, they will go 
through a management evaluation to determine whether 
they can be addressed by another authority such as RCRA 
[Resource Conservation and Recovery Actj .••• Sites that 
are designated NFRAP or deferred to other statutes are 
not candidates for a listing SI. 

The listing SI will address all the data requirements of 
the revised HRS using field screening and NPL level 
DOOs. It may also provide needed data in a format to 
support remedial investigation work plan development, 
Only sites that appear to score high enough for listing 
and that have not been deferred to another authority 
will receive a listing SI. (U •. S. EPA 1988) 

U.S. EPA Region V has also instructed FIT to identify sites during 

the SSI that may require removal action to remediate an immediate human 

health or environmental threat. 

1-2 
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2. SITE BACKGROUND 

2.1 INTRODUCTION 

This section presents information obtained from SSI work plan prep

aration, the s_i te r-eprese.nta ti ve intervie'V, and the reconnaissance in

spection of the site, 

2.2 SITE DESCRIPTION 

The CDP site is an active drop forge and manufacturing plant that 

currently manufactures parts for airplane, locomotive, and off-road 

transportation. The site is located at 4575 Southway sv, Stark County, 

Canton, Ohio (SV1/4NE1/4, sec. 13, T.lON,, R,9V,). The CDP site is 

located in a manufacturing and urban area of Canton (see Figure 2-1 for 

site location). ·The CDF site is approximately 25 acres in size. The 

manufacturing plant occupies 6 of the site's 25 acres of land. An on

site landfill for manufacturing-derived wastes is located on 8 acres of 

the site, The remaining 11 acres of the site are used as parking and 

storage areas. 

A 4-mile radius map of the CDF site is provided in Appendix A, 

2,3 SlTE HISTORY 

The Canton Drop Forge and Manufaeturing plant began operation in 
1945. The site was owned by the United States Army Air Corps (U,S. 

AAC). Canton Drop Forge and Manufacturing operated the site for U.S. 

AAC. The manufacturing plant forged airplane propeller hubs. It is not 

known what the land vas used for, nor who owned the site prior to U.S. 

AAC {Bressanelli et al. 1990). 

2-1 
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In 1950, Canton Drop Forge and Manufacturing bought the site from 

U.S. AAC and continued on-site operations. In 1981, the Corder Group 

bought the CDF site and is the current site ovner and operator (Bressa

nelli et al. 1990). 

From 1950 to the present, various drop-forged parts for airplane, 

locomotive, and off-road transportation have been manufactured on,-si te. 

The manufacturing process, called drop forging, begins vith the selec

tion of feedstock. The feedstocks are composed of different types of 

steel alloys, such as ca~bon, nickel, and titanium. The feedstock is 

then cut to size and heated to 11700 to 2,400• F. A steam-driven hammer 

forges the piece into the desired shape as formed by a die. Lubricating 
oils are used to coat the dies. The drop-forged product may then be 

heat 0 treated and cooled by quench oils or cleaned by shot blasting or 
grit cleaning. Prior to 1981, pickle liquor vas used for scaling the 

steel. A small amount of grinding may be done on the product, or the 

product may be quality-tested. The tests performed on the product are 

nagnaflux or zyglov, which are described as nondestructive. The product 

is then shipped to the customer (Bressanelli et al. 1990). 

The on-site plant currently has 40 air permits for various plant 

operations (Bressanelli et al. 1990). Appendix B includes the various 

permit numbers, descriptions, issuing dates, and expiration dates. 

Various waste disposal practices vere used at the CDP site, includ

ing on-. and off-site landfilling, collection of process water and oils 

in lagoons, and the reclaiming of waste oils and sludge. 

The on-site landfill was licensed by the Stark County Health 

Department (SCHD) in June 1976 (Bozerke 1977). The license number is 

not knovn. It is not known when the landfill began operating. Canton 

Drop Forge and Manufacturing closed the landfill in 1979 because it had 
reached its capacity, The on-site landfill was approximately 8 acres in 

size and vas located in a natural depression east of the plant build

ings. The landfill vas divided into two zones, Zone A and Zone B. A 

scrap and salvage area was located in the middle of the landfill. Zone 

A vas closed in October 1978, and Zone B in 1979 (Bressanelli et al. 

1990). According to file information, a discrepancy exists regarding 
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the closing date of Zone B, File information indicates that the land

fill vas still being used in late 1981, Canton Drop Forge and Manufac

turing petitioned OEPA for an order of exemption under R,C. Section 

3734.0Z(G) for the disposal of brickbats, concrete, and wood pallets on 

June 3, 1981 (OEPA 1981). OEPA granted the company's petition in a 

Director's Final Findings and Orders on October 15, 1981 (OEPA 1981a). 

The landfilling method used on-site vas the dump and cover method, 

Cover material for the landfill included slag, ash, lime/soda softener 
sludge, and demolition wastes (Cavender 1978). According to Jerome P. 

Bressanelli, President of Canton Drop Forge and Manufacturing, the land

fill was covered with a clay soil of unknovn thickness. Zone A of the 

landfill was used for the disposal of all wastes generated on-site, 

These wastes included oil sludge and waste oil in 55-gallon drums, demo
lition wastes (bricks and concrete), slag, ashes, lime/soda softener 

sludge, boiler stack scrubber sludge (gypsum), floor sweepings, trash, 

and rags (Cavender 1978). Zone B of the landfill was used for the dis

posal of demolition wastes, concrete, and other exempt wastes, These 

vastes were piled around Lagoon #3 1 one of three on-site lagoons 

(Cavender 1978). 
In 1981, wastes generated on-site vere hauled from the site by the 

following waste transporters: Buckeye Sanitation of Canton, Ohio (gen

eral trash); Carl Pandoli of Canton, Ohio (scrubber sludges); and R. E. 

Slutz Trucking of Canton, Ohio (ashes). All ·three transporters dumped 

at Breitenstine Landfill in Vaynesburg, Ohio, Reclaimable oil was 

picked up by Northway Environmental Services of Ashtabula, Ohio, and was 

transported to one of three different sites, The sites were located in 

Harpersfield, Cleveland, and Vaynesburg (Breitenstine Landfill), all in 

Ohio. Pickle liquor was picked up by Industrial Vastes Corporation of 

New Brighton, Pennsylvania, and dumped at a location in Darlington 

Township, Pennsylvania (OEPA 1981b). In 1990, wastes generated on-site 

were hauled from the site by the following waste transporters, Browning 

Ferris Industries of Akron, Ohio (general trash), and Advance Drain and 

Sewer of Vooster, Ohio (scrubber sludges) (Bressanelli et al. 1990), 

A scrap and salvage area was located in the middle of the landfill 

area. This area was used to store scrap metal, old machinery, and other 
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salvageable materials. The. scrap is sold Yhenever the 11arket price is 

high (Cavender 1978; Bressanelli et al. 1990). 

There are three man-made lagoons at the CDF site :hat are used to 

collect and treat plant process "ater. Used process ,·ater containing 

spent lubricating oil is dumped into Lagoon H, where some of the oil is 

then skimmed off the water and collected in a 2,000-ga:lon tank. The 

lubricating oil is used to lubricate dies (Bressanelli et al, 1990). 

The water is then pumped via an underground pipe to La,oon ~2, where the 

rest of the oil is skimmed off the water. The .Yaste o:1 is collected in 

two 2,000-gallon tanks. The water is then pctmped throcgh another under

ground pipe to Lagoon #3 for evaporation,and infiltration. Lagoon #1 is 

located in the southwest corner of the site. Lagoons *2 and i3 vere ex

cavated from and are located in the landfill area (Cavender 1978), It 

is not known ftoffl what type of material Lagoon ffl was txcavated- None 

of the lagoons were lined (Bressanelli 1990), FIT did not observe any 

drums in the lagoons at the time of the SSI. 

Beginning in 1976, Canton Drop Forge and Manufacturing was required 

by both SCBD and OEPA to file solid waste disposal ope=ation reports for 

the on-site landfill and to apply for a landfill licec~e (Bozerke 1977; 

Cavender 1978; Bressanelli et al. 1990). Canton Drop :orge and Hanufac

. turlng submitted a RCRA 3001 Notification as a Generator of Hazardous 

Waste for its FOlO quench oil sludge on August 8, 1980. The FOlO quench 

oil sludge was later reclassified to include only those oils th.at con

tain cyanide. The quench oil used on-site in the manufacturing process 

does not contain cyanide. 

The company filed a petition on June 3, 1981, vith OEPA requesting 

an 9rder of exemption under R.C~ Section 3734.0Z(G) for the disposal of 

brickbats, concrete, and vood pallets in the on-site landfill. OEPA 

granted the exemption in a Director's Final Findings a:id Orders on June 

15, 1983 (OEPA 1981a). 

OEPA conducted a site·inspection of the CDF site on June 30, 1983, 

in response to a complaint regarding buried drums and sludges, OEPA 

officials observed 15 to 20 partially exposed and leaking drums buried 

along the edges of Lagoon 12. The drums were buried in the late 1960s. 

OEPA recommended that Canton Drop Forge and Kanufacturing cover the 
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sides of Lagoon 42 with 2 feet of compacted clay-type material (OEPA 

1983), No drums were observed in the pit lagoons during the FIT SSI, 

The fate of these drums is not known. FIT did not collect any soil 

samples because the exact location of the eiiposed drums vas not known. 

No additional enfor=ent actions regarding the GDF site had taken 

place as of the date of the SSI, 
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3. SCREENING SITE INSPECTION PROCEDURES ANO FIELD OBSERVATIONS 

3.1 INTRODUCTION 

This section outlines procedures and observations of the SSI of the 

CDF site. Individual.subsections address the site representative inter
view, reconnaissance inspection, and sampling procedures. 

Rationales for specific FIT activities are also provided, The SS! 

was conducted in accordance with the U,S, EPA-approved vork plan with 

one exception. Nine soil/sediment samples were collected instead of the 

10 soil/sediment samples proposed in the work plan. FIT believed that 

9 soil/sediment samples vere adequata to .charactnize the CDF site. 

The U.S. EPA Potential Hazardous Vaste Site Inspection Report (Form 

2070-13) for the CDF site is provided in Appendix c. 

3.2 SITE REPRESENTATIVE INTERVIEW 

John Nordine, FIT team leader, conducted an interview with Jerome 

1'. Bressanelli, Presidenq Larry Stalnaker, Manufacturing manager; and 

Ed England, Personnel Manager, all vith Canton Drop Forge and Manufac

turing. Fred Zollinger and Stephen Reilly, attorneys vith Day, Ketter

er, Raley, Vright, and Rybolt, representing Canton Drop Forge and Manu

facturing, were also present at the interview. The interview was con

ducted on May 16, 1990, at 8:30 a.m. on-site at the plant office located 

at 4575 Southvay St, SV, in Canton, Ohio. Henry Adamiak of FIT also 

attended the interview. The interview vas·conducted to gather informa

tion that would aid FIT in conducting SSI activities. 
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3.3 RECONNAISSANCE INSPECTION 

Following the site representative interview, FIT conducted a recon

naissance inspection of the COF site and surrounding area in accordance 

with Ecology and Environment, Inc. (E & E), health and safety guide

lines. The reconnaissance inspection began on May 16, 1990, at 10:00 

a.m., and included a walk-through of the site to determine appropriate 

health and safety requirements for conducting on-site activities and to 

make observations to aid in characterizing the site. FIT also deter-

. mined sampling locations during the reconnaissance inspection. FIT was 

.accompanied by Stalnaker, England, Reilly, and Don Lenk of Vadsworth 

·Alert Labs, Inc~, during the reconnaissance inspection. 

Reconnaissance Inspection Observations, The CDF site is located in 

the southwest section of Canton, Ohio. Land use surrounding the CDF 

site is industrial and residential. Penn Central Railroad tracks and a 

gravel pit operation are located immediately north d£ the site (see 

Figure 3-1 for site features). Industries are located to the east, 

vest, and south of the site. Residential areas are located 1/4 mile 

north, east, and west of the site. 

The site is completely surrounded by a 10-foot-high chain link 

fence with three strands of barbed wire on top. There are two entrances 

to the CDF site, both located on Southway St. S11. There vas a 24-.hour 

guard on duty during the FIT ssr. 
There are five buildings located on the CDF site. Tha largest 

building, located in the vestern portion of the site, is used for 

manufacturing purposes. The remaining buildings are located in the 

west-central l?Ortion of the site and immediately north and south of the 

·Mnufacturing building. These buildings include the pover house, chip 

house, die shop, and office building. The manufacturing building is 

divided into three departments, a drop forge area in the middle, an 

upsetter area in the building's west wing, and a grinding and shipping 

area in the east wing. Two die stacks were located in the northwest 

corner of the site, with stained soil observed near one of the stacks. 

A water tank is located north of the chip house. A lime tank was locat

ed near the power house. Four buried, 25,000--gallon tanks used for the 

storage of fuel oil and other bulk liquids vere located vest of the 
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drop forg.e area of the manufacturing building, Approximately 20, 55-

gallon drums of lubricating oil were stored on a concrete pad just south 

of the buried tanks. The drums appeared to be in good condition. 

Lagoon .ttl is located in the southwest corner of the site, Lagoon 

#1 is approximately 100 feet in diameter. FIT observed an oily sheen on 

the vat.er in Lagoon #1. The ground around Lagoon H appeared to be 

covered with black ash or cinders. This lagoon is used to skim waste 

oil from process water. Skimmed waste oil is collected in a 2,000-gal

lon tank immediately northwest of the lagoon. Yater from Lagoon #1 is 

then pumped into Lagoon 112, which is located approximately 300 feet east 

of the die shop. Lagoon tt2 is oval shaped and is approximately 100 feet 

by 125 feet in diameter. Lagoon 12 is the second stage of the water 

treatment process. Yater in Lagoon #2 had oil floating on.it. The 

banks of Lagoon 12 were coated with oil sludge. An oil skimmer is used 

to collect the rest of the oil from the water surface. Waste oil is 

then pumped into two 20,000-gallon tanks. Yater from Lagoon #2 is then 

pumped into a third lagoon (Lagoon #3). A pump shack was located on the 

east edge of Lagoon !2, Piles of oily, scale-type material were located 

northwest of Lagoon !2. Lagoon #3 is located in 'the eastern half of the 

site and is crescent shaped. Lagoon #3 is used for the filtration of 

processed wastevater. Water in some areas of the lagoon had an oily 

sheen. No drums were observed by FIT in any of the lagoons during 

the SSI. 

The on-site landfill is located in the eastern half of the site and 

is approximately 18 acres· in size. The landfill is divided into a Zone 

A and a Zone B, with a scrap and salvage area between the two zones. 

The landfill had a fresh clay soil cap. The parts of the lanofill that 

did not have a fresh cover appeared to be covered with black cinders and 

ash. 

Piles of iron and steel are stored in the scrap and salvage area 

until the price of the materials is high enough to justify being sold. 

Dies and other used machinery were also observed in this area. 

FIT photographs from the SSI of the CDF site are provided in Appen

dix D. 
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3,4 SAMPLING PROCEDURES 

Samples were collected by FIT at locations selected during the re

connaissance inspection to determine whether U.S. EPA Target Compound 

List (TCL) compounds or Target Analyte List (TAL) analytes were present 
at the site. The TCL and TAL are included with corresponding quanti

tation/detection limits in Appendix E, Portions of the samples were 

offered to and accepted by the site representatives, 

Soil/Sediment Sampling Procedures. Sediment sample Sl was col

lected from the east bank of Lagoon 41 (see Figure 3-2 for soil/sedi

ment sampling locations), Soil sample S2 was collected from an oily 

pile ·of scales or cinders near Lagoon ill. Soil sample S3 was collected 

from the stained soil near one of the die stacks in the northvest corner 
of the site, Soil sample S4 vas collected from an oily area in a lov 

area east of Lagoon f3. Sediment sample S5 was collected from the "est 

bank of Lagoon f3, Soil sample S6 vas collected in an area of stained 

soil north of Lagoon *2 where the clay soil cap had not been applied on 

the landfill, Soil sample S7 wes collected from the bank of Lagoon tt2 

near the pump shack, Soil sample S8 was collected from an area of 

s.:ained soil near the scrap and salvage area. Soil sample S9 was col

lected as a potential background sample from a grassy area located 
betveen the office and the manufacturing buildings. All sediment sam

ples were collected from oil-stained areas on the banks of the lagoons. 

All soil/sediment samples were surface samples and vere collected With a 

trowel. 

Standard E & E decontamination procedures were adhered to during 

the collection of all soil/sediment samples, The procedures included the 

scrubbing of all equipment (e.g., gloves, trowels, and bowls) vith a 

solution of detergent (Alconox) and distilled vater, and triple-rinsing 

the equipment with distilled water before the collection of each sample 

(E & E 1987). All soil/sediment samples were pack.aged and shipped in 

accordance vith U.S. EPA-required procedures. 

As directed by U.S. EPA, all soil/sediment samples vere analyzed 

using the U.S. llPA Contract Laboratory Program (CLP), 
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4. ANALYTICAL RESULTS 

This section presents results of the chemical analysis of FIT-col

lected soil/sediment samples for TCL compounds and TAL analytes. All 

samples were analyzed for volatile organics, semivolatile organics, 

pestieides/polychlorinated biphenyls (PCBs), metals, and cyanides, 

Complete chemical analysis results ·Of FIT-collected soil/sediment sam
ples are provided in Table 4-1, In addition, significant tentatively 

identified compounds (TICs) detected in the analysis of FIT-collected 

samples are also provided in Table 4-1. 

Quantitation/detection limits used in the analysis of soil/sediment 
samples are provided in Appendix E. 

The analytical data for the chemical analysis of soil/sediment 

samples collected for this SSI have been reviewed by U.S. EPA for 

compliance with terms of CLP, and the review has been approved by U.S. 

EPA. The analytical data have also been reviewed by FIT for validity 

and usability. Any additions, deletions, or changes to the data have 

been incorporated in the chemical analysis results tables presented in 

this section. 
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5. DISCUSSION OF MIGRATION PATHWAYS 

5.1 INTRODUCTION 

This section presents discussions of data and information pertain

ing .to potential migration pathways and targets of TCL compounds and TAL 

analytes that are possibly attributable to the CDF site. 

The five migration pathways of concern discussed are groundwater, 

surface water, air, fire and explosion, and direct contact. 

5.2 GROUNDWATER· 

Groundwater sampling was not conducted at the CDF site because no 

111onitoring wells were installed at the site. Hovever, a potential 

exists for TCL compounds and TAL analytes to migrate from the site to 

groundwater in the vicinity of the site, based on the following informa

tion. 

• TCL compounds and TAL analytes were detected in on-site 

soil/sediment samples, in~luding xylenes (total) (140J 

. µg/kg in S2), phenanthrene (4,000 µg/kg in 57), chromium 

(405 mg/kg in S8), and nickel (1 1550 mg/kg in 58). 

• Several TICs were detected in the soil/sediment samples. 

• The three on-site lagoons are unlined, and Lagoon #2 and 

Lagoon 13 were excavated from landfill material (Bressa

nelli et al. 1990), 
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• The landfill is not lined (Bressanelli et al. 1990). 

• Fifteen to 20 drums of used lubricants were buried in the 

landfill and some of the drums were observed to be leaking 

(OEPA 1983). 

The potential for migration of TCL compounds and TAL analytes to 

area groundwater is also based on the following geological information. 

The geology of the site area consists of unconsolidated glacially 

derived deposits that overlie sedimentary bedrock, The glacially de

rived deposits in the site area have been identified as till deposited 

during the Pleistocene epoch, Wisconsinan age. The till is an unsorted, 

unstratified mixture of sand, silt, and clay containing pebbles, cob-

. bles, end boulders (DeLong and White 1963). 

Well logs of the.area indicate that these deposits occur in some 

areas as discontinu()us lenses and layers. A well log for an on-site 

production well indicates the thickness of the till to be 71 feet before 

reaching bedrock (see Appendi~ F for well logs of the area of the site). 

Access to this vell vas not available at the tillle of the FIT SSI. Area 

well logs indicate the depth to groundwater to be approximately 24 feet 

in the sand and gravel layers. Where saturated, these sand and gravel 

·deposits are used as a source of drinking water, 

The bedrock in the area of the site consists of sedil!lentary rock 

deposited during the Pennsylvanian period, These rock units include 

members of the Upper Pottsville groups, which have shales, coals, clays, 

limestones, sandstones, and siltstones (DeLong and White 1963). I/ell 

logs for the site area indicate that bedrock wells draw from water-pro

ducing sandstones, 

The aquifer of concern (AOC) includes both the glacial deposits and 

the upper parts of the bedrock. Area well logs indicate that private 

drinking ;rater wells use both the glacial sand and gravel deposits and 

the bedrock sandstones. Because there is no evidence of a continuous 

confining layer within a 3-mile radius of the site, the two systems are 

considered to be hydraulically connected. The depth to the AOC is the 

same as the depth to groundwater, that is, approximately 24 feet. The 
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direction of groundwater flow is assumed to be to the northvest, toward 

Sippo Lake. Sippo Lake is approximately 2 miles northwest of the site. 

Targets of groundwater contamination include those persons who use 

private wells within a 3-mile radius of the CDF site. The Canton well 

fields are located to the southwest of the CDF site and outside of a 

3-mile radius of the site. The total population using groundwater is 

approximately 4,227 persons, This population was calculated by counting 

houses within a 3-mile radius of the site on United States Geological 

survey (USGS) topographic maps of the area of the site {USGS 1961, 

1967), and then multiplying this total by the Stark County persons-per
household value of 2.77 (U.S. Bureau of the Census 1982). 

5.3 SURFACE WATER 

Sippo Lake and Lake Meyers are located within 2 miles of the site. 

Some water-filled gravel pi ts are also located within 2 miles of the 
site. Both lakes Sippo and Meyers are used for recreational purposes, 

No potential exists, however, for TCL compounds and TAL analytes from 
the CDF site to migrate to surface water in the area. This lack of 

!>Otential is based on the fact that the site is relatively flat, Sur

face water runoff from the site would be diverted before reaching the 

lakes by intervening streets and railroads. 

5.4 AIR 

A release of TCL compounds or TAL analytes to the air was not 

dcoumented during the SSI of the GDF site, During the reconnaissance 

inspection, FIT site-entry instruments (OVA 128 and colorimetric moni

toring tubes for hydrogen cyanide) did not detect levels above back

ground concentrations at the site. In accordance with the U.S. EPA

approved work plan, further a.ir monitoring was not conducted by FIT. 
A potential does not exist for TCL compounds and TAL analytes to 

aigrate from the site via windblown particulates because the on-site 
landfills have been capped, 

5.5 FIRE AND EXPLOSION 

According to federal, state, and local file information reviewed by 

FIT, and an interview with Bressanelli, no documentation exists of an 
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incident of fire or explosion at the site·(Bressanelli et al. 1990). 

According to FIT observations and site-entry equipment readings, no 

potential £or fire or explosion existed at the site at the time of the 

SSI. 

5.6 DIRECT CONTACT 

According to federal, state, and local file information revieved by 

FIT, observations made during the SSI, and the interviev with the site 

representatives, no incidents of direct contact vith TCL compounds or 

TAL analytes at the CDF site have been documented. The site is com

pletely fenced and there is a 24-hour guard on duty at all times (Bres

sanelli et al. 1990). There is a potential, hovever, for the 378 em

ployees that work on-site to come into direct contact Vith TCL compounds 

and TAL analytes detected in on-site soil/sediment samples. 
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POTENTIAL HAZARDOUS WASTE SITE 
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POTalllAL H,l.ZAROOUS WASTE SITE L IOe!ffiFIC.<TION 
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POTENTIAL i'IAZARDOUS WASTE SITE L IDOOIFICATION 

SEPA SITE INSl'ECTION REPORT 01 SU.11:,0HtTE~~$BEA 
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POTENTIAL HAZARDOUS WASTE SITE L IO£JmFICATION 
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POTENTIAL HAZARDOUS WASTES!TE L <>£l<tfi'.:A TIOli 
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POTENTIAL HAZARDOUS WASTE SITE I., ll)ef'TIFICATIOH 

-&EPA SITE INSPECTION REPORT 0h''T/l02r:/o iw<i bs-1 'I 2 PART 9 • GENERA TOR/TRANSl'ORTER INFORMATION 

II, ON-Sm GENERATOR ., ...... ~ 0+8NUMBER 

r~ 1. {\.,.,_ r.·•~ - n 

03 ST'RE.ET-.i.OOf:ES;s JI"~~ N~. •ICJ (J 

'-fC::75( J · *. ,If S !() I"""' CO<£ 

QS<:tTY l,/ rtT~•10t°~(XM)E 
~ . OH f-/<-ncb 

llL OFl'-SITE GSlal>cTOR(S) 
-

"Q1N,u.E OZ 0•1;1 NUMB!:R 01JUM1:. 020--i'fol.ME;ER 

NA /✓/! 
03S~ AOOf!ESS t".0, kt, ,vv,, .i~., 1~~=- 03~ AODAES$ pl.O.B<I,. AFO,,-~J l"'sc"""' 
o,c,rr ~STA,,~ 01 l:P¢00E o,\CJTY ,:l!.~A1'E 07-ZF'COO::: 

onw.E 02. o .. a tNMBER Ot KU.IE 02:o-i! ~ 

1/h /'//1 
03 STREET ~, .... o. 5oz. YD~.JT<./ r~~~ OlSTREET ADDRESS 1,.11. &,r.llFD,f. <'K..t r,., = 

, 
05CITT rsn,,,:; 111 U'CQOE O,Q1Y l::i! ,;."ATE 07 lPeQCI!. 

IV. TRANSPORTER(S) 
01 HAAIE 92 o,,..a NIJM8ER """"" oic-a~ 

Ii~- rn' F_..- n ,<,-, / h ,';J; < (J..J.1-n,-,,4- f\ ' .J 1 ,. 
o:)Sl'Rf'ET~ r,.o. ~ !IFQ#;•n::.i lQ.o!Sl(:Cooe 03 STREET ADORE-$S /1'.0.. ~ .. ~,o,, ~o I°'"'=-I '-/4./7 YJ/ f-c l),>o-J 21/ <. --:! - J} wfr,, t;Jad 
QSCITT 06 ......... 07 lPCOOE' o,,:,ry 

,>+.A 
V ro-;7 

or:z,:.co:e 

/iA. ~ ,JI-( qt/ Y"l In 

Q)~ D"2 D-& NOMSER 01 JI..IME 020-a-~ER 

o .. n.?•rt 1 r,·01?- f) I',,J, 
aJS-~AOOAESS1,.o. e.,.,,IIFD~;Olc/ l~siccooe. OJSTRE!;T,l.OORESS/P.<:J a,,.,.11FO,."""I I"'"''= J. 1-,3,-,;-r ' - I) - fi 
.. <= V ........... ~ 072PCOO€ 0$0T\' r !!' ATE O 7 2::F cooa 

('IL_ nC. Ii ow ';32 lb 
V.SOURCE$ OF·IN.:FQ~A:Tti:n-1. tcn»oot<:,..._•~--_.,,.,..i..._ __ ,_ 

0!£ f-IT) f.dvi.l. d-,,.J. )d;;;t,:. r 
-~-~ 5/f{./'jo 
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' -·-• 

POTENTIAL HAZARDOUS W/>.STE SITE 

&EPA SITT: INSPECTION REPORT 
PART10·1'ASTRESPOIISEACTIVmes 

I. Pi.ST ~ ACTIVmES 

01 0 A.. WA!m SUPPLY ClOSEO 02 DATE .,.~ 
jl).f.J-

Q 1 0 B. T0,POAAR'( WATER SUPPLY f'ROVOED 020..i..re. 
0-tOOSCAII'•~ 

/V /1-
01 0 C. PSMA.NENT WATEA:SUPPlYPAO\.UO 020/ite' 
0-4 CIE&::kiFIOf.t 

/vA 
01 0 0. S?l..l.£D MATERW.REMOvED OHM,TE 

"" t,€$Qi<l>11C>< /'IA 
Ot OE. COh'fJ.MINATED SOIL REMOVED 020...TE 
O< ~ ;VA-
01 • F. W>STE REPACKAGED 020ATli 
04.-0E~ 

/V'A 
Ql O G. WAS':"E OOF'OSEO El..SEYJHER:E 02:-DAlE 
04 t.ESCAiPTO,. 

Jv A 
01 0 H. 00 S"re 8URIAI.. 02DATE 
04 DeSC:R'PTOi'i 

/VI+ 
01 0 L Ii S1U CH!:MICAL IBE:A.TMENT 020A:re 

"' ~ 
/1/J 

01 0 .l. N snJ eKllOQ.ICAL TR'eATMENT 0'20Alc 
"' tlESC!lFTON /V/1 
Ol O K. "1 SiU PHYSK:Al.. TREATMENT OZD"-"rE 
~ ~ 

!IJ!f 
01 0 L ~I..ATION 0'2 0-Ale 

"' OESC>lFTIO< 
(V ;4 • 

01 0 l.t.. S,,Ei=IG,ENCY W>::.'TE. TAE..&;lMeNT OtMTI: 
"" DESCFaP1l:)N 

NA-
Ql O N.. aJT0ff WAU.S 02DATE 

"" DESCFaP1l:)N 

(YJl 
01 0 0. e-e:GENCY OIKINGISURfACEW-'TEROl'VER$ION 020"-TE .,. ~ 

n/J} 
01 0 P. OJlOFF TREHCHES'SUMP . 02~TE 
O< oe.scRFl"Off 

fl/ II 
01 • 0.. SJ8SVRFACE CUTOFF W~ 0:2DATe 

"' C>ESCAProN tvfJ 

~ .,EJffiflCATIO~ 
f01 :sTATI;f Q2 $ti_~,. 
!!H Dt, , "J'-IL 

03AGENC< 

03 "8ENCY 

03~ 

03,._GENCY 

03;.c;a,c, 

03AG!NCY 

03AGENC'f 

03 AGEOC'i' 

03,a.GENQY 

OOAGEJ-C'( 

03AGENCY 

03AGENC't 

03AGetc 

OJAGENC'f 

ciJAG:ENCY 

031'GEhCY 

O:,AGIE},t;y 

/ 
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l 

., 

POTENTIAL HAZARDOUS WASTE SITE I ~ llemFKl-\TION 

.&EPA SITIS INSPECTION R£l'OflT l°tstJ,:re102SllEHMBER: 

PART 10 •PAST RESPONSE AC TJVtr1E$ b H r>oo·Ziit1:,s1'-I 2 

lil>ASTR£s,>Ol<SEACT1VIT!ell,._ 
01 O A. ~ W>ti.S CONSlRUCTEO 020,.TE 03~ 

"'~ 
NI+ 

o,. i'.J S ~VEAING "'"''"' .. ,_,,,, 
°' oeSCRlf'llOII (Ii/I 
01 :J T. aJIJ( ~GE fla).,iRED 020,.TE 03,c;a,:;:i 

°' ~ 
(IJ It 

01 ~ U. GAOUT CURT >JN CONSTflllCTeO Q;20ATE ••= O< ~ /vA 
01 2 V. OOTIOM SEALED ~ CM.TE 03= 

"' OESC!SFllON tJIJ. 
01 :;:; W". GAS CQNTR0L 02 O~TE 03,-,c;, 

°'~ ()) A 
01 :J X. 'FFIE CONTROL O2OA.Te o,sc;a,cv 
0-C OE~ . 

rvt+ 
01:::: Y. LEACHA~ mEATMENT 01:0All; 03AGENCY' 

"'~ IV I! 
01 = Z. >fEA EV.'-CUATEO 020,a.TE 03AGENCY' 
O< OE""""""'" 

/VII-
01:,:: 1.>CCESS1'0SI.TERESTR~TED 02DATE 03~ 

"' O"..sc:RFTION NA 
01 = .a,. PQPIJV,TKlN AEt,OCATED luOAtE OJ"AGaef 
.,_. OEsc,;s>T]QN f.J A 
01 =· 3, OTNOO fl:EMEDI~ A.CmffiES C2-0ATE 03~ 
0, ~ 

//fl 

UL SOVFtaE:S Of"tNfOfl.M/\TIOH: iCt•~~ .. ...., ...... §"._alM•I.M.t..---

C-ff... F :S: t ; F ~ puJ_ , 
. , p 

iifi---~ 5/lf?)1o 
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. POTENTIAL HAZAROOU$ WASTE SITE l DeKT!l'1CA 110H 

&EPA SITE INSPECTION REPORT ~ ~rel~~m >7 ¥ .z.. 
PART 11 • ENFORCEMEITTIWORIJATION 

R. !!HFORCSIENT INFORMA T!ON 

01 P.-.sT fEGU.AlOfn'~Ma{T ~ 0 YES ,,-,., 
o.i, CE~~ fEOEfW.. Sf"Te'. WCAl. ~lOFIY~lfOFICEMEWf N::fO{ 

tJff 

l 
.·,J 

'1 
~ ! ,., 

•• 

i 
---

:._,j 

! 
• < 

---SOURCES OF WFORMATION .o,,:__.~ ... •-g...~...._.,........._,_,.-, 

.:z. + E: f .r, 
1 

f:1.r O - • t c,,,,J. n,;?~ £1 t r,. L1 

~~ S//6/70 (f 

' •«> EPAFOflW.2070-1:;JU.atJ 
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APPEN.DIX O 

FIT SITE PHOTOGRAPHS 

C-1 
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s::S HJ,.H£: 

o:,.~enc•:: or 
P~ ~TOGP..:.:..?H: 1·,,,,u 
\:~.,:..THSR 
cc;;DITI•JSS: 
,- ,__, < I; J_,, 

r < , C,f..t'Cf--rA[j?,' 

A-,.tr~ /'.-/41,::k?'I 

P~ :·TO,GP-,?HED BY: 
- . ]j_,O' . ~""':-:fm61 JmJ... 

~Y.?LE :o . 
{!t app!ica~Le): 

(:(,Ii 

. C~SC.?.I ;-:-toN: 

FIELD PH0:Q~Rn?H"i LOG SHET 

Pi,G£ i OF/ 1, 

! ·, , .... 
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SITS 

u.s. 

Tl~.S: 

OIR:::Tr:.,; O, 
PHo::cF_,_,H: 

u·. ,-;-

DI?2CT::CO~l ·(•? 
?Hi :,x? _,_pH: 

C' -J_ 

\/E_,,F!E?. 
<;Ol;)ITI0NS: 
.!,-t> C .f.eu ,[;J 

SA~?!.£ 1 D 
(i~ a~,1ic2jle); 

(//2: 

DES:RI?:to::, 

F!El,D PII0TOGR;\PW,- LOG sc:::;;, 

OF l ~ 

V I 
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TIH.E: ·, ', c:) 

DIRECTI,;:: OF 
PH0T0GF-.;?H: 
f¼r_tJ.-"'-< J:. 

l/EATHER 
CONDIT!-: '<S: 
So'.$: Jm,L-

c 
&9?'i-:i ✓- -:1: ,..., 

SAHPLE ,D 
(If ap~licable): 

r./ r-: 
DESC?.I?:'ION: 

TIKE: 

D!RECT!QI; OF 
PH0T0G!'-'.FH: 

..£a_/:__,.-::: 

l/EAT!!E.R 
CONDITIONS: 
,,2~C>'.,s: ck..~ 

' 4&?:nP- Od'--':T-

PHOTOGRAPHED BY: r'"a1 ?t,rr,;?G 
.SAMPLE I() 
{if applicable): 

{'.Ip 

DESCRIPTION: 

n;:LD PIIOTOC?,;PHT LOG ScEET 

= 7 -"' 
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,, 
,J\j 
c,,; 
c-< 

~ 
o' 

-L 
:-:: z. < -,f "- -. 

_; l 
' 

,.. , .. :i 
"' "' " \;3 I () 
<,;) ' 3 it :i,-;: .. 
?:: 0 
;;:: "1i ~: 
< ),.. 0-; 
"" C: ~ ! 1 
C 0 tr-' ,_ 
g :::1 .[ 

\..i Q! 
c,. (.l! 
0 ~1 ! .., l__j .. , 
"' ~-! ,,... 
~ c,.. 

,.., ,... 

-'.J 
• I 

a! 

t . rl 
u.:: 

I ti, 
~ ~ 

Q '.:Ji 
.<J a 
~· C) ,..., q; 
~ :ri 

\) 0. 

' C 
••i' 

:..::;, 

''" -::'c <1 
ZJ ~ 

~i <h 
;;:;1 => 

., 

' 

~-

<:: 
•J 
~ 

i • 

·. 
. 

?' ~-,-' -4~ 
~ 

'°"< I 
\J 
J 
+, . 
t .-· 
' ~~ ~--, 
\J 

J 

-I 

~ 
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U:::.•;_:>c:.·_cEccF..cA...=ID'-:~/2__,_'f!_,._,_,/)_,,O_:O:...Y_,__·.,_'(""b-'->--'-'1-'-/-".,--'-'-'-DD::.::.e..;=__:e,:c-c:._.r __ _.;.9c,:C::.:0:_-_· -__,c=--o=----1---=-'c.:·'-__:'' :CLF....::o.r-166 >-S-SA 

o.:,::::, 1- ,ht, /9o 
r; 0 :::, · 1 LJo 

·o.r?SCTi•.J~; OF 
PE :·TOGP.,.PH: 

JJ .ff.,. 

1-'L'.rHEF. 
c0~:01rr0:;s = 

£;: s J/2::t . % 

-~---

.-. 
,.1-:..._,,a j 

j 

OI?.ECTION Of 
Pc:·TOGF-'.PH: 

-.,1 ,>" /4 
1/EATHER 
COliDITIDNS: 
_,-DS chef;, 

' #-'?r&- N'-":x,, 

PHOTOGRAPHED BY: 
'S.:-Ao ?f ,gj}:;;;. 
t1 

S.',~.PLE ID 
(i: applicable): 

/VA 

DESCRiftlON: 

' 
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£1TE ~;AHE: Cr~ D ;-i!!fL·"'EC,.ef¥J.fS·. ,i.A-"'--.J:tc.uif:~°/f....:6,::.-,...cC~,,--'------'...c''ccSE'--__ oc.c.,_,J_<:;_..,__ 

u.s. SPA :J:(d{):-:Jl/'{b<;l//2. TD0,f'o5°-9c,01... -; :; I 

.-.--)-::·::; --

~n- ···-RA""D. 0 ·, • ·- _,...,., . ....... ,-... 
I ~'"r" ?,{~~ 

SA~E:..E ID 
I H •~pl ,_c_:ab:,), 

.-
D~SC?.IPTI :,,'·.f: 

DATE: 

DIR:::tio:; or 
_F~o::--:;RAF:':; 

jL,,' 

DESC?.IPT:)N: 

1 P, ea -{·. 
V 

,: ,.-:--/ 
~ .·• = 

-..-...--._.,1-:-.- .,. .. -

,· 
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11 

u.s. E!'A :o,Cd!',,;o'i'fc:'11::.. TDO:/=oS-900'-/-ool 
i 

TI~E: . r I~ 

\IEATHER 
CONOITIOSS: 
so',- r/4-, ,t 

• 
,4,.,troJl D a , ..., 

"~,i-i£j_ ~OT r-.•.·' o•~o. "·-· .. 

S/.HPLE ID 
(if appli:ablel: 

l"/r 

OESCRIPTI•)N: 

TIHE: 1.::i S: 

DIRECTiot: Of 
notoGRAPs, 
,4.p,,-fl, e b ~J~ 

IIEATHER 
CONDITIONS: 
.$,-OS C h.,1:f 

' W?vP- C¾'X:: 

PROTOGRAfSED SY: 

~ ?f,,,,P,;;;. 
SAMPLE ID 
( if applicable): 

DESCRIPTION: - -:....-_-.. 

P~GE 7 Of .' 9, 

c,•:- F""t' :,..<"". v., . ·- . _-r. ? ..,.->n 
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il 
' 

. 
v.s. EPA rn:f)H!)oo'-!'fb::''- .,_ 1:~,,F,;,5"-'>c,o'-J-00 i 

DATE: /:)U, /96 
' . 

Tl~E: / ~ / 5 

DIRECTION OF 
PH0TO-~RAPR: 

k·T 
VEATc.SR 
CO~DITIONS·: 

sos ,;./4.,,fr 

~~7'~ 
SAHPL.£ IO 
(if applicable): 

Alf/ 

DESCRlPTlON, 

DATE: _Sl,:G /90 

nHE, 1 s: 1£ 
DIRECTION OF 
PHOTOGRAPH: 

4::)):: 

VEATBER 
CONDITIONS, 

$<>s ch«y 
' 4P?:zYl- 11-?-+:n 

PHOTOGRAPHED Jl.Y: 

~'1/'JG 
0 

SAHPLE ID 
(if applic;,ble): 

NA 
P£.SCRUUON: 

PAGE. (· OF i ';:l 
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,-.. 
"' ::l 
Vi 
0 
0 _, 
,.. 
;;:; 
.~ 
C, 
0 ,-.. 
2 
;;:; 
0 
..J 

'"' >-< ... 

w 
>:: 
< z 

"'· I-.... 
V} 

-, 
-,: : 

---· ,. 

<, 
C 

" <J· 

-...:,: . 

'\.,__; 

2-..J 

@I 
,-.. 

ri 
'----.. 
~ 

½ 
~ 

:;r 
~ 

'-
C 
Qi 
:t; 
,.....,,,.; 
'-'• 
0 

< 
"--

"' 
"' 
::, 

V} 

z 
0 .... 
I-
~ 

0 z 
0 
[.) 

"' "' ;:; 
< 
"' :,. 

A 
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-------------,,,.,1-=E-,-LD""°". r!I010GRMHT L.OC ; 'f°E=,-----··· ....... ·-···· 

DAT£: _,:~/J!, /zt, 
T!HE: //;'50 

DIRECTI0:4 OF 
·PH0T0G?.,; PH: 

'Y!cn 1i,,.,w;1:c]-

11 EA THE?. 
CONDI'I:Ot~S: 

sos J4:1, t 
' A.en:£ ..c~ 

&-~?1~. 
SAttPLE ID 
(if aplic-able), 

51 

DE:SCR:C?TION; 

TIHE: Ji :1.0 

DIRECT ION 01' 
PH0T0G?.APH: 

,J -H ' ?1c:J.h;,-wr'J 

\/E:ATB.ER 
CONDITIONS, 
..5-c,:_, C &u{fr 

' 4Q?2:t4- (?.,-l!J...,ko 

SAKPLE ID 
(if applicable): 

S- I 

I 

' 
DESCRIP'TION, _ _,,::,;:\.......:2::"'-.-.·.......:=......,;6"':'-/--0--.=.,«e=~-----------------
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s ITE t:;. HE : ~.-a-a. 0 r'-?C ;:: ,.y:_,-, ·'-- ' )?! r 6 ,_C,,:,·~-~- --''-"-"r."', E:._,[lf-/----'=O'-'-f _!/_2Q_ 
u.s. E,A rn,j9!fDoo'-: '(b'.>S'J': ... 

DA'rE: . :./J.A /'z (J 

TIHE: ,/LS 

DIRECTIOZI OF 
Fl!OTOG?...;PH: 

t1 ... 4, ,&:7-
VRATHS'S 
coiion: o::s, 
r ' I r, .:,C/f G-1/2-r, 1/ 

' , 
DESCRI ?TION: k-.. )_ 

DATE: f'//G,/'ft> 

TIit£: } f "/ !:,

DIRECTION OF 

PH~~PH:...,_ 
21 .'..,µ,~ 

\!BATHER 
CONDITIONS.: 

,_$-C, S C lkz, iJ 
' ,:\-l!>?r;;;. f½!...l::z,. 

PHOTOGRAP.HED BY: 

.·~ '?!h?#0 
SAKPIJE ID 
{U applicable): 

s-2-
DESCRIPTION, ' lz..,,..,,.~,; .--r 
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\;. 5. 

r:-;r.: I '.l. 3.f' 

D:?.EC,ION OF 
l":'JTO•;;,_:,pH: 

,... -t-
~· • ! 

1;;:_,THC:,. 
c:.:;or::01,s, 
s::;'~ Jm. fr 

C 
:SA:-".?L~ ID 
(: i a~:,licable): 
. ,;;< .3 . 

.DAYE: _,-/)(}, /'9:c, 

1,~.E: q » 
o::?.EC::DN Of 
P\:·)TOG?-~PH, 

?1;;-J: 

s;.~PL~ ID 
(it a~pli cable): 

5- 3 

DESCR:?TION: 

PAGE I), Of / ~ 

, . 
,,,-,2...q•. --J _.1µ £---

- -~ ,, ,. c.2....---:--,.c,··~·,,./4 .... , 
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.OI':.?:C: :· .:iN. e·: 
PH•JTO:;_-,_ptt: 

OAT£: :://t;, /90 

DIEC::)N O? 
PHOTCr~.'-sPH: 

,,,,·,: 't 

OESCR: ?:ION: 

F ,cE / .J OF }. ?, 
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U.$. 

TI!":~! , J,-; --

pn,,;~( ~?}1.PEEJ :·~: ,.,- .- 4--
_..,_;,.; /--~~ 

SJ..:'?:.~ ID 
(I: •~~licaDl, 

~ ".> 

DE::::-;::TIO~:: --k..- a;.-,.-, ~Z·c&L'X c)··, 
ii 

<,: .,,,,~ /_,.- /~ a:zr. .c:- < b&r; 

SAMPi..E ID 

. I. -
> ✓/£:'.,-- . 

r·-- "'c.• - .;.:. j 1 ·.: 
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DATE: 

'f)!IE: 

~ 

. --
' DESC?-IT.IQt:: ✓-~-:_ ,:;._...;;:..,-,... .... :,~/..:· 

DATE: :://r:, /90 

DIREC'.TICS OF 
PHOTOGl;_~pl:i: 

d.a,,,/j., 

'llEA'fHER 
CONDITIONS: 
.$""'1> $ C &, {fr 

' 4-Q?:r;<l. 1¥!-½:,. 

PliOTOGMPHED BY: 

--~91,,JJ:_;;; 
SAMPLE ID 
(if app~icable): 

5-b 

DESCRI!'7IOI'; 

/· 
,....--:: ..... ........, '-·- ... [6: 

i 
/_.:...i..;... 1/.~-,,,~ 

PAGE /£ OF i'b 
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~ 0 
u.$ .. E?A HJ:,'f)8000'-/!fl,,S4l?.. TDD:rc.5""-'?cD4-co I . 
Dr.~E: S,/ft, /96 
Tl~E: !lj</0 

·DFEC'f10N OP 
PHnOCMPH: 
.f 1{;/·t: 

VE,,THE?, 
ce:;orr:m,s, 
SGS: J• 

; 

,4-r.,.;: .rLa:+:r; 

~?!~· ? ' 
V 
$A~PLE ID 
(i: a:::,1icable}: 

5',_7 . 

DATE: ,2//6 /90 

Tl~E.: /4-/ (/0 

Dl?J::CT.ION OF 
PE•)TOG?-APH: 

::,,,J 
1/UT!lER 
.<;ONDI'flON.S; 
_,;OS C £:,., t it, 

"' 

' 4¾-?n-9:: n..a..+:n 

SAt.PL'E. Ill 
(if applfoa~le): 

5'~7 

DE:SCR I PTION, ,/ ~ .,.. .-
r 

-1 l 

P>.G£ i € OF / 'z:: 
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DATE: 5Ut, /76 

DH;:-:-nc:: OF 
P.11c:,:1GF-~. ?H·: 

.!_,,...._y-;. 

V-EA:?.E'.f. 
co··-,n~··s• 
s;~-J~:4, 

' 4,...,..:, ,{~ 

~~~~ 
SA!-!?~E !D 
(if ap~l.icab1e)t 

~ - c-

DAE: Sl)G,/90 •· __ .,.._ 

-PfR..£CTIO~; or 
PH0

1
:GGRA?~: 

M--· z;t 
IIUTHER 
C0NDlTl0~S: 
,2-t/5 C fu<{j 

' :4&<1":fL J7...D..±r., 

PHO:OGJV-.PHED BY: J>bfai -?f,:,,,J}r,;. 
SAH_?L£ IO 
(i ! applicable): 

DESC?.IP1ION: 

' 

FIELD fcOTOG?..A?"i L<X S,'ET 
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S!TE NAHE: c.o.,,.,:J;,..,.._ Drup_f:<:r?j~-~=-'-~-~· ~t~li_f~G~(=_.,:;~ ____ ,_AG_,E_~I ~:;,~'-_OF~/~'h~ 

U, S. £PA ID, 1.,7f/ ()QC '/ '( b5' 'I I 2. ' ' :-'----~-~~--------~--~--'-'--
DA,E: .S/11, 19? 
TrnE: J 3, I'; 

DIJl.£·:noN OF 
PH_Q_T')GRAPH: 

/ .. i~-:-'u1i 

SA:!?!..E 10-
(l f applicabl,): 

5-"i 

QESC'lIPTION: 
, . 

.__( ;,_..,.~/ 
. / 

DATC:: r:;_/)6 /9 C/ 

TDi.S: 1 3 ; ~ 

DIRZCTION Of 
l'BOTOGRAPH: 

7Jcrt--t/ 

YEATHEP. 
CONDI'rIONS: 
.!,-C> '.s Ck ( {J 

' 4.J?.,"?nfl.; /1::9:-±::n:: 

PHOTOGRAPHED JJ;i: 

;b/02.zJJG 
SAH?LE !O 
( if •P?lic?.bl•): 

,S-1'7 
DESCRIPTfON: -~ •1 I •• ---. ---<. 
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APPENDIX E 

U.S. EPA TARGET COMPOUND LIST AND 
TARGET ANALYTE LIST 

QUANTITATION/DETECTION LIMITS 

D-1 

CDF012250 



"1 

', 
, 't 

~ ii, 

_Ji 

l ' 
. l 

Contract 'Laboratory ?to&rU! 

C()j!l'QUNI). 

ChloroMlt"4ia 
l!rQIIORthaM 
Vinyl cltlodde 
dilor1>eth&ne 
l!ethylti!e dilodde 
Acetone 
C.rb-o11 .disulfide 
1, t-dichloroeth-
l 11-dichloro-eth.,.ne 

TarJet C:C.pcund l.ist 
Q\lantitat!Oft Li•lts 

t"J.S. t VATlllt 

74-'87-l 10~/L 
14-$3-9 10 
75--01-4 10 
7.S-00-3 10 
1s..®~z s 
67-~1 10 
75--15--0 s 
1S-15-4 5 
75--34-3 5 

1,Wicliloroethene (total) 540-59-0 5 
Chlorofo1:11 67-66-3 s 
112-dicl,loroetm!Jlll 107-06-2 5 
l-butano~ (l!!l1t) 78-93-3 10 
111, l-'triclil;,,roetholle 71-5~ 5 
C&rb-on tetrachloride 56-23-5 5 
Vhi:rl •~etatt l0a-05-4 10 
BrollO<\iehloroa,ethaM 75--27-4 s 
1,2-dlehloroprop- 78-87-5 s 
ch-1, 3'-<11.chloropropene 10061--01-5 5 
Tdchlor11ethen1t. 79--01-6 s 
Oib~o"Ollllt"4ia l14-48c-1 s 
1,1,1-trichlor~~ 79--00-5 5 
Bent- 71-43-2 s 
Tran.s-113--dicliloropropene 10061--02-6 5 
lltOIIOfOni 7.5-25---2 s 
4-lleth:,1-1-pent- 100-10-1 10 
f-11- 591-78---6 10 
Tetrachlor041¢1tne 127-18-4 5 
Tol- 108-8&-3 5 
1, 1,2, 2-tetrachlor;oet~ 79-,...5 5 
Cl®ro~ 108-90-7 5 
!th)'l ben:~ 100-41--4 5 
$tyr- 100-U-5 5 
X:,ltllU (total) 1330-10--7 5 

.l-2 

SOIL 
S~lKE!l? 

SWD,X 

10 q,,.. 
10 
10 
10 
s 
s 
s 
5 
5 
5 
5 
5 

10 
5 
s 

10 
5 
5 
5 
5 
5 
5 
5 
5 
s 

10 
10 
s 
S· 
!I 
5 
5 
5 
.5 

tte.. 71($1 
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l 
Table A 

~11tract Llboratncy frna:ra• 
Tar~t Coapound Lin 

StthnlatUe.r eu..nt1tatlo11 U • tu 
. .,. 

S-OIL 
SilOll!m' 

COHPO~ CAS f VA't!l\ Swtx;! 

PhenQl 100-95-2 10 11(/1. 3;\0 Ilg~ 
bb{2..ailot.~th:,l) ether 111-44-4 10 330 
2--Chlorophenol 9~51--S 10 330 
1,3-Dichloroben:~ 5-41-13-1 10 330 
l, 4-Diehloro~ea 106--46-7 10 330 
l!enzy 1 Alcoh<>l 100-.51-6 lO 33':l 
1,2-Dlehlorobenz<!l>i!: 95-50-1 10 330 
2-l!ethylphenol 9:s-<$-'-1 10 tlQ --; bis{2-Cblorol.soprQPYl) ether 108--6-0-1 l.O 330 
.\-lletl\ylph~nol 106-4~-5 10 330 
N-Nt t ro,o-<U-11,.,:Ji ptQp)' l~ine 621-6-4-7 10 330 
lle,caclilor~t.bue 67-72-1 10 330 
Iii trol>6l%(!1le 98'-95-'-3 10 330 
Iso1>horone 78--59-1 10 330 
2-111 troph(!llol 88--75-5 10 330 
214-01..ethylphenol . 10$--67-9 10 330 
Jlffiio!c A~ld 65-115--0 50 l® 
l,fs(2-Chlor~tho~) Rtb.ane 111-91-1 10 330 
2, 4-MehloropheMl 120-:83-2 10 330 
1,2,-1--Trichlorobe,i:zene 120--82-1 10 330 
Nap!, thtlene 91-20-3 10 330 
4--Cblor°"illlle 106--47-8 10 3,0 
lleucl:ilorobotadie:oe 87--68--3 iO 300 
~..cbloro--l-aethyl9'lffl()l 59-50--7 10 l30 
2-lldbylnapbtbale:oe 91-57• 10 330 
llexaclilor9qdopesitadie,:,J!O 77--47-4 10 3'30 
2,4,4-?dd>loro~l 81J--06-2 10 l'6 
2,4t5-Tdchloroplifflol 95-95-4 so 1600 
2-ailorO!ltpltthalee 91,-5$-7 10 130 
2-llitr!1Allilia. 88-74-4 so 1® 
Db•itl,Jljhthalate 131-11-3 10 331) 
Aceuphtl,Jl- 2Q6--'6-8 10 .!30 
2,t-J)fidttotol- 606,-20-t 10 331) 
3-tlttmail!De ~...0,-2 so 1600 

'i. Ac-i,htl\tl\t 83-~-9 10 330 
2,4-ll!altroplle1111l 51-1!1-'S so 1600 

j 4-llltro~l 100-02-7 so . 1600 
~ i lli~ol,sre 13l~-9 10 330 

· ··2,4-l>tJiltrotol~ 121-14-'2 10 330 
l>icthy lphtMlatt 84--66-2 10 330 
4-0.loropoM7l-f!!>en:,l etber 7005-72-3 10 330 

tleY 7/81 

CDF012252 



·1 
' ' 

,· 

; 

table A 
Contract t.abQratocy l'to(C._. 

Target Coa{ls)Und !,ht 
Sealvo1attle3 ()uantltatl.on Ll•lts 

CO!ll'O\IIID CAS t ifATU 

Fluor- 86-73-7 10 t!Jlt. 
4-Kl troanttlne 100-01-6 so 
4, 6-Pfol tro--2-aetbflphe0<>l 534-52-1 50 
N-n1trosodlphtnylu!ne 86-3-0-6 10 
~-8~0110phenyl-pht,rylether 101-55-3 10 
Bexachlorobent~ 118-74-1 10 
l'entachloropbeni)l 87-86-5 50 
Fhenanthrene 85-01--3 10 
.Anthrace.nt 120-12-7 10 
Di-rt-butylplitbale te 134-7.\-2 10 
fluonntb- 206.,.44..0 10 
Pyrene 12.9-00-0 10 
Butyl!,en:ylpbthwte 85-6S-7 10 
3,3' --Oichloro~ldtne 91-9~-l 20 
Benio(a)antbrac- 56-55-3 10 
ciu:ys~e 2.18-01-9 10 
bls('Z--lthy.lhuJl}pbtha4te 117-81-7 10 
D1.-n-«tylpllthal&te 117-84-0 10 
Ben:o(b)Ooorantbt:M 205-99-2 10 
Be:n%o(l.)fl110rantb~e 207..()8..9 10 
Benzo(a)wnne 50-32-8 10 
Indeno(l,%,~)pJre<uic 193-39-5 10 
O!ben:(a,b)1111tliracene 53-7~ 10 
Ben:o(g,h,i)~l<!t!e 191-24-2 10 

SOIL 
swi:,,;;s 

SBl>I!!M 

330 ugfl,J 
16()0 
1600 
330 
330 
330 

1600 
3M) 
330 
330 
330 
330 
330 
660 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

J.ey 7/87 
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,, Tablt J. 
Contuct Laborttot')I Pro1ru 

Tar1et Co,,p,ound Ust 
t'esticlde and res Qu.a.ntitatloa l,!alu 

CO!IP!lUNO 

alpha-!BC 
btta-8!1C 
delta-'l!flC 
,ana-l!llC (Lll><lane l _ 
llevtachlor 
Aldrin 
Beptachlor epoxlde 
Endosulbn l 
01d<lrtn 
4,4'-DOE_ 
Enddn _ 
Emlosul!an n 
4 ,4'-!)00 
!ndos111fan sulfate 
4,4•-[l!)'t 
.llf!thoxychlor (l!adate) 
Enddn ket~ 
alpba-Chlorda.ne 
g&Ull--clilorwie 
Toxaphuj!; 
AllOCLOt-1016 
A!IOCLOR-1221 
AR~U32 
ARQCtO!t-124'1 
AROCLOR-1248 
AROCLOR-1254 -
AROCUl!t-1260 

CAS t 

319~ 
319-35-1 
319-SW 
~9 
76--44-8 

309--00-1 
1024-57-3 
959-98-8 

60-57-l 
77.;55-9 
12-20-8 

33113-45-9 
72..;~ 

-1031-07-8 
SO-z,9-3 
72-43,.;5 

53494-70-S 
5103-71-9 
5103,-74-2 
SQOl-lS-1 

1261 .... 11-2 
11104-U-2 
11141-16-5 
5Wi9-21-9 
12672-2'-6 
11097-6'-l 
11096-82-S 

A-5 

IIATD. 

O.OS q/L 
o.os 
o.os 
0,05 
0,05 
o.os 
o.os 
o.o~ 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
0.10 
o.s 
0.10 
o.s 
0,5 
1.0 
o.s . 
o.s 

_o.s 
0.5 
o.s 
1.0 
1.0 

SOIL 
SEDI!IE!lf 
swoos 
8 ui/J:t 
8 
8 
8 
8 
8 
8 
8 

16 
16 
16 
16 
16 
16 
16 
80 
16 
8Q 

80 
160 
80 
80 
80 
so 
80 

160 
160 

lu 7/87 
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. ' '.::l 

TABLE A {Cont.) 
CONTRACT LABORAT•RY PROG!!}J( 

HAZARDOUS SUBSTANCE trs't !HSL) 
INORGANIC DETECTION Ll!HTS 

7 

1 COMPOUND PROCEDURE DETECTION LIMIT~ · 
SOIL 

SEDIMENT 
WATER SLUDGE 

1-LOMlNOM ICP 200 'tlg/L 40 mg/Ji:G 
ANTIMONY FURNACE 60 2.4 
ARSENIC FURNACE 10 2 
BARIUM ICP 200 40 
BERYLLIUM lCP s l 
CADMHJM lCP ,5 1 
CALClllM lCP 5000 1000 
CHROMIUM lCP 10 2 
COBALT lCP 50 10 
COPPER lCP 25 5 
IRON ICP 100 20 
LE!\D FURNACE 5 1 
KAGNESlUM ICP 5000 1000 
MANGANESE lCP 15 3 
MERCURY COLO VAPOR 0.2 0.008 
NICKEL lCP 40 8 
E"OTASSlOM lCP 5000 1000 
SELENIUM FURNACE s 1 
SlL'lER ICP 10 2 
SOOlOM ICP 5000 1000 
'l"HALLlOM FURNACE 10 2 
TIN lCP 4.0 8 
VANADIUM ICP 50 10 
ZINC lCP 20 4 

·; _, 
CYANIDE COLOR 10 2 

CDF012255 



APPENDIX F 

VELL LOGS OF THE AREA OF THE SITE 

i ___ ,,1 

E-1 
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.. 
._,.-,.~., 

\\1 ,i,,, T!Jt -· il.i.S .. ' TE.ST HOLES ~~).ff'$ ~ 

M. J. ENGEL DRILLING CO. 
MA53:LLO~. OHi-:: R. D. 2 

l)RJLLE:D FOR The :a..Y?7::-. :~.:; =~:-,:~ ~-.: :-.-.::1:f;:;.c~..:.:-inr.. C::. ·""··---· -~ -- . ----·· 
c 2:1tv:·... c:-.. _~ ,.._ .. 

,-1\00RESS ______ ~-~~---·-----· --·-··---- ------~--

J)AJE _.:;J.-,.,:i~re..:'~''-'8"."---~·.cc~-~I._Ja2~----

LOCATlO'.'\ ___ :__,~5_0_• _:_~_.,,_--~-----

JC feet 
50 .feet 
10 feet, 
15 feet, 
19·.feet 
13' feet· 

7 feet: 

grs.vel, sa.."'.C, 
s~.:.aC. a:.:: els.; 
s~:::c., ,::_a;: ---
g::-,wel 
s ,-"'.C. 
cla:r ,..:-.: s s.:::: 
ss..::ld r::l-: 

-~~--· :.,- ;',.. 

.Set .; :, fe:: c:· · · 1 

for sere=::. .. 

Cx-:: ::-:.-:-.·::13i::.:-.n :. : . ---·- -----~-

-·.:_';]ai. 1 gl. -~--~-=== 
/r>t;,l } ~1.'.;tn Lo.ti -· . ·-· ·-· -i-

I 
i 
! 

jC· 
EC 
C, .... , 

165 
12. 
1:;:: 
l'·.:. ;.,y 

fee 
fe 
fe'.= 
fee 
fe~ 
f·ze 
.fe. .,_ fe5: 

CDF012257 



M. J. ENGEL DRILLING CO. 
MASSILLON, OHIO, R. D. 2 

-W£U ... CRll~ ..... .... 
T~:-HOLES 

:; U...::!. t. :;a, · C:lio· -------'------'-----·-'---~- _____ . __ 

OA-:"E. ;,~-. ... 7,..~i""c"+-,_ _____ _ 

LOC.-;.TtO!\ _______________________________ _ 

! -----,--------------
1 
I 
l ~-:c·:ed :lack, ;iulled screen, anC 
,1 ·" ?i?e to roe~:. Depth at ste.rt -
! 
I 

2 :"eet/ ·sa_~C. roe:..: 
Lt :--eet: 

. 6 :"eet\ 
2cf:'eet 
42 

2 
l·J 

3 
.21 
17 

8 
2 

-33 

feet 
:'eBt 
:'eet 
feet 
:'eet 
:'eet 
:'eeti 
:eet 
t-eeti 

cl:;.:_:- and sane. 
she.le ant sa.n-: roe~: 
s ?,...,"1.C roe~ anC shals 
soft blac~: sh:..le 
sa...."'1.:: roe:..: 
soft black sh~le 
S?:l.C. 
soft 
Sa.!"'J.C 

sh.~le 

roe~: 
blacl-: sh:;.le 
roe·.·: an:-. sh~le 

160 feet 1za dr:.v,s pipe 

:::rovefee:t. T,,,.; 

::_46 I 

I 146 feet 
/ 152 re'=t 
' 160 i'a~t 

lc:C feet 
222 feet 
224 
234 
237 _, -
c.o;::i-
2. 2 
290 
292 

f-:st 

fe-et 
fe-:t 
i'eet 

i l;.25 

fe'? t 
feet 
feet 

' 

:,;ell. n·as s:-:ot ;\+ith 60 qua,:::,ts ........ 'i~itrio:. 

CDF012258 



CONS-:'."?-UCT:ON DETAI!.S PUMPING TEST 

1£11 ,::;f/', I 
C~i~g; diarne-:'I!':: ... ;'T, ............. Leng-::: 0£ casi:-:g_. .... :L.t. .... _. Pumping rate ..... _, ......... G.P.M. Duration of tes~ .. , .. ~ ... - . ..::"" 

Typ:! ;: sct'-ee:: .... - . ..,. ............. ~ ... :...en.gt.b vf: SC!'.ce•O------ Drawdown. .. ____ t. Date-~--~----.,,.- !.."' 
D.eveioped ca_pacity ·········-------·--~---\····· .. ·--·--

Capac:-:y of?:.:::::.? ....... --.,- ... ,,_ ....... ~--- ____ ; Stati, level,--depth to waterc ... (.74.'.. 'y/ .............. i· 
Dep>::= :)f pu:=.? setti::.g· ··-·····"-·--------------· Pump instailed "by ..... •• 

Typ• '' pm:,.;: ························.,. -----·-~---

WEL:.. LOG 

F :::-:=.atic:'-.:S 
Sa::..::l.sto:;.-e . .i';:a:le •. ::n~st~~. 

grav-:'£ ar.C ..::.ay 
From 

0 Feel 

v~, 
l J, 

~ s-,. 

,;J ;.,'. 
, I 

/0 'i. 

To 

.1/Q .. Ft" 

0 C' 

'? , .... .. 
'1 If I 

IC '/1 

_: ' ,; , 
I; , 

' 

~---• - ... ..---------~ 

SKETCH SHOW1NG LOCATION 

Locat.e in reference- to nurc~-ere.d 
St'atc Highways, St. Intersections. Cc13Jlt}' rou!s, .etc. 

N. 

• • ~li. 
i 
1• 
' 

·• 

s. 
Sec rt;v:erse· Side for instru=.:iorts 
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'j 
.-J 

NO CAR80N PAP-ER 

NECE.SSARY

Si;;LF-TAANSCR.l81NG 

CO\JNTY Sf?tRk 
owNER }(eNYEil, 
LOCATlON OF PROPERTY 

Wei:.t toe AND "O-Rtl:1:.tNG"RcPOfl"f- ..... - ... - .. ....... ...... '"''"" 
Stale a( Ohio ~~ Y 

OEPARTMENT OF NAT\i!<AL RESO!)RC!l:S 4 7 ·~ 5 Q Q 
OtvisiQo Qf Oeo~!?gical Survey 

fountai~ Square ' 
Coluinbus, Ohio 4.3224 Phone (li\4) 466-5344 \ 

GA;, r;r\,) SECTION OF T0l"fl;SHIP .) c, 
T.OWNSHl?....->'-'--"-'"'--'C------ OR l.Q:T NUMBER 

Aoe>Re:ss -· _L/.:::.:::2::· .;:::J.:::~-----'D.=v~Ec..P:<i'f".::..~«'-'d=u~e;"'----, 
oE F(i1RC'#FSf: o/0 D,-trU!? Afl6 

CONSTRUCTION DETAILS BAILING PUMPll!G TEST 
•f'I (>!'If; :,y CifC:linUJ 

-· = ✓ ,, /~~, 
<:asing diamete-r __ ..S.,c_ ___ (..ength of casins~-""~--_,Test ·r.ate Lo !};)m OuratiOl'l of test-~---'""'---

,, Type of scrOO'\------"-Length of screen----'----1 Orawdown 6:(&1. ft __ .---rn«,,. / • ;J. "?' 6 ,,.,--::-·-, 
Type of pu"'4J----==-c.· ---------------1 :Static le-WI {depth to watec).,.~.,uz~-,11 _______ _ 

., Ci:,pacity _?f ~-----------------tPuaiity {clear., cloudy, \aste, odtiir)_e=.1,,-;=•;:ikuRc,__ ____ _ 
Depth of punl,'J settiOQ---------------'1---------------------

·0ate o( ~etion _______________ -1 Panp lr1stalled by---"=------------

WELL LOG• 

~: sa.ndstQne.- shale, 
I~ ~vel, clay To 

: ·> . . . 

SKETCH SHOWING LO CATIOH 

Locate it1 re.f~- to nunber® 
·su:rs highw.aye. strt\<\:ll tot~t.100$, county road~. ev;.. 

N 

;, .. ~'.2~,-~i 

:,.}(fl1 
---~'>::i· ·'? 

·7"' 

F"~uaz~;;~:\:· ~t 

s 
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I 

' 
, NO. C~RSON PAPER 

NECESSARY

SELF-TRA.NSCRl81NG 

St;.t.e ot Ohio 

DEPARTM£NT OF NA'IVRAL RESOURC£S 
Divi.s:ici:n of W•ter 
Fountain Square 

Columbus, Ohio ~t22~ 

CONSTRUCTION DETAILS BAILING OR PUl!IPIHG TEST 
1~•fY One, W cln;;llnQI 

· Casin,g di1meter ____ 7.,__1 _1_,Leogth of cosing C' £~~-. ~ Test rate /C ~ --.._Duration Of le.St :>.. 
5" ,,-_/,t / . 4 

Type of screeo~------Length.of sc,etto I...:> l) ..,.. Urawdown ~ J /r1 ~lti Jrko> 'J' - f? ~ 
Type of ()UITIP------------------1 Static: 1e;.1el fdepth to waterJ~-;..,,{.:...,r.:,.l __ . 77 ______ _ 

., /.,~ 
Capacity oJ' pump------------------1 Ou..:siily-lclo.:i't, \,loully •. tns1¢. 0tlo_r)_,.C_.s;(.,_,'%"-'--=-----

Oepth of pump seninQ---------------1-----------------'----
Date of completion _______________ .-( Purip Installed by ______________ _ 

WELL LOG.• 

Fo~tions: sands1one. sMle. 
limestone ... grevelt clisy 

'!:'f- .} 

J.·•' 

F,om To 

ft 

·:"'\\,!!'- .- ... - f 
--~-,.---------'f----+------1{ 

~:-•;. '. 

SKETCH SHOWING LOCATION 

t.OCi;Ue in,reft1reDCe to numbei'ed 
stat$ h.i9hwa:y.s'. l$'f,fee.t ·;nier~ions, county rQ.edS:, et:.. 

N 

s 
~~LING' 1"1-..!:!!:!:t4'1[:(..~!1,,IL.foL~~l:::.l'-'<~ .OATS iJ,,-y 2, - ;? 2 . . 
"~-~~a• _ _ SIGH~!'~ ~-+4if¥Jf!ffc~:: 

· •11 .i,ddid<tNI ~l•1e -11 log. .- ...., coos,,cutlvo numl»-od ~o,m. ::};:~!-~ •~ · 
lililGtNAt COPY--·OOHR~illVISION OF WATE1t)FOUNJAIN SQ., COLS:,OH!0*-43224 .. 

CDF012261 



WEtL· LOO AN0·0Rit1:1NGtlEPORT ... ··Oftl41H, ~/4;.6 
1;0 C--AROON PA.PER 

NECESSARY-' 

SE.LF•T RAN.$CRI BING 

State o( Ohio 
Dl,:PA!,J'/,IENT OF ~ATURAL RESOURCES 

Div:isioo of- Ge,:>logicai Survey 
Fo1-1ot~in Sq)l~te 

495890 
Col•mbus, Ohio ,13224 Phone (614) 466--5344 ' 

5:ECl·IOH OF TO~SHIP 
COUNTY_.....:::S-=ta=r.:,ke-____ "C'OWH.SHIP_..:P..:e::r:.::•;,Y_______ OR LOT NUMSER See. 24 

OWN ER __ Th"-':.e"-T""'illl.!,ekeeescn!LCC,eOe_.,_ _________ _ Dames ;;, Moo.re Well No-T 7 

LOCATION OF PROPERTY' Indus.t.tial •·a,.,ste :x>n_ds sou-th -of Ga:ibrin:;s. Steel Mil!.., _Canton, Ohio 

CO!tSTflUCTIOH OETAlLS 
BAILING OR PUMPIIIG TEST 

,5ri;o1:<:,Jy :ne by c-1•::!llnOJ 

'Casing diameter 5 1/8" LO. LenQth -1(- ~asiJli __ :3,,.2,._·_,fe..s.,~--1 Test raie_...;l::;2=--- gpm Durru!o_o of test O • 01 

~:- ~ype of sc:re-en spinle.ss ·st-ee\l.e-n91h of sere~ 3 ft:- Orawoown lJ .28 ft~ 1/17/80 

• Type of pump Submersible - Sta~i-i:: le'¥:el ldeo(h ~o .... ,uen ( 21 . 7 2 j'~ ~ below ground su: 
\~ .. 

Capacity of punp 12 ·m (measureil) Oualhy {c.leat, clcx.xfy. :asie. ocb"l Clear~ ~becoming muddy 

Depth of pu!rlP sening 34 ft~ :(bottom) jus-t ori-or to dewa-te:rinq 

Pate- ot compie1ion,.. --'l/"'-'l""i;""/c.,Be,O:c_ __________ -1 Pump instaHed by Stnckert PriJ 1 j Qq Co. 

WELL LCl!i* 

Formation:s: sandstone. shale;. 
timeston.c. grave-t. clay 

Silt cla with some 

ra.vel bricks wire 

foundation of old hou.se 

f 

d 

To 

0 ft 5 ft 

s 

2 25 
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May 18, 1992 

Ms. Jeanne Griffin 
Work Assignment Manager 
U.S. Environmental Protection Agency 
77 West Jackson Boulevard, 5th Floor 
Chicago, Illinois 60604 

Re: Canton Drop For11e and Manufacturln11 Company 
Site Inspection Prioritization (SIP) Report 
Work Assl11nment No. 35-SJZZ l11) 

Dear Ms. Griffin: 

PRC Environmental Management, Inc. 
233 North Michigan Avenue 
Suite 1621 
Chicago, IL 60601 
312-856-8700 
Fax 312-938-0118 

PRC 
;-"""!r 1'1E9~ 

,.,..., 11...?' 

PRC Environmental Management, Inc. (PRC), is submitting the above SIP report for your 
review. PRC has incorporated the report format changes that were· verbally requested by U.S. 
EPA on May 12, 1992. 

If you have any questions or comments concerning the enclosed SIP report, please call me 
at (312) 856-8762. 

Sincerely, 

~q-~ 
Steven S. Clark · 

Enclosure 

cc: Brigitte Manzke, U.S. EPA CO 
Carl Norman,.U.S. EPA PO 
Laura Fay, Ohio EPA . · 

o ....... .,, . ...,.,.. ..... ..,_ .. _.._ 
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May 18, 1992 

Ms. Jeanne Griffin 
Work Assignment Manager 
Site Assessment Section (HSM - 5J) 
U.S. Environmental Protection Agency 
Region 5 
77 West Jackson Boulevard 
Chicago, IL 60604 

RE: Work Assignment No. 35-SJZZ 
Expanded Site Inspection Prioritization 
Canton Drop Forge and Manufacturing Company 
EPA ID No. OHD 004 465 142 

Dear Ms. Griffin: 

PRC Environmental Management. Inc. 
233 North Michigan Avenue 
Suite 1621 
Chicago. IL 60601 
312-856-8700 
Fax 312-938-0i 18 

PRC 

PRC Environmental Management, Inc. (PRC), was tasked by the U.S. Environmental 
Protection Agency (EPA) under Contract No. 68-WS-0084 to conduct an expanded site inspection 
prioritization at Canton Drop Forge and Manufacturing Company (CDF) in Canton, Ohio. PRC 
reviewed EPA and state file material and collected target information from local agencies. This 
letter report summarizes the site history, results of the EPA screening site inspection (SSI), and 
information relevant to the ground-water, surface water, soil, and air pathways. References are 
listed in Attachment A. 

Site Background 

. The CDF site i_s an active drop forge and manufacturing plant that currently manufactures 
parts for airplane, locomotive, and off-road transportation. The site is located at 4575 Southway 
Street, Stark County, Canton, Ohio. The manufacturing plant occupies 6 of the site's 25 acres of 
land. An on-site landfilf for wastes generated from manufacturing operations is located on 
8 acres of the site. The remaining 11 acres of the site are used as parking and storage a, eas for 
the materials used in the manufacturing process [Ecology & Environment, Inc. (E & E), 1991 ]. 
Adjacent land use is primarily light industrial and residential. A 4-mile radius map of the CDF 
site is provided in Attachment B. 

The CDF plant began operation in I 94S. From 1945 to I 950, the site was owned by the 
United States Army Air Corps (US AAC) and operated by CDF. During that time, the 
manufacturing plant forged airplane propeller hubs for the US AAC. It is not known what the 
surrounding land was used for, nor who owned the site prior to 1945. In 19S0, CDF bought the 
site from US AAC and continued on-site operations. In 1981, the Corder Group bought the CDF 
site and is currently the site owner and operator (E & E, 1991). 

From 1950 to the present, various parts for airplane, locomotive, and off-road 
transportation have been manufactured on site. The manufacturing process, called drop forging, 
begins with the selection of feedstock. Feedstocks are composed of different types of steel alloys, 
such as carbon, nickel, and titanium. The feedstock is first cut to size and heated to between 
I, 700 to 2,400°F. A steam-driven hammer forges pieces of feedstock into the desired shapes, as 

o-----.. --
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formed by a die. Lubricating oils are used to coat the dies. The drop-forged product may then 
be heat-treated and cooled by quench oils or cleaned by shot blasting or grit cleaning. Prior to 
1981, pickle liquor was used to scale the steel. A small amount of grinding may be performed, or 
the product may be quality-tested. Tests performed on the product include magnaflux and 
zyglow tests, which· are nondestructive. The final product is then shipped to the customer 
(E & E, 1991). 

Waste Disposal Practices 

Various waste disposal practices were used at the CDF site, including on- and off-site 
landfilling, collection of process water and lubricating oils in lagoons, and waste oil and sludge 
reclamation. Waste disposal areas are shown in Figure I of Attachment C. 

The on-site landfill was licensed by the Stark County Health Department (SCHD) in June 
1976. The exact date the landfill began operating is not known. CDF closed the landfill in 1979, 
because the landfill had reached its capacity. The on-site landfill was approximately 8 acres in 
size and was located in a natural depression east of the plant buildings. The landfill consisted of 
two zones, Zone A and Zone B. Zone A was closed in 1978, and Zone B closed in 1979. 
However, file information indicates that Zone B was still being used in late 1981. An active 
scrap and salvage area is located in the middle of the landfill area. This area is used to store 
scrap metal, old machinery, and other salvageable materials. CDF sells scrap whenever the 
market price is high (E & E, 1991). 

Wastes were disposed of in the unlined, on-site landfill by dumping and bulldozing, 
before being covered. Cover material for the landfill consisted of by-products from site 
operations, including slag, ash, lime-soda softener sludge, and demolition wastes. According to 
Jerome P. Bressanelli, President of CDF, the landfill was covered with a clay cap of unknown 
thickness. Zone A of the landfill was used to dispose of waste oil in 55-gallon drums, brick and 
concrete demolition wastes, slag, ash, lime-soda softener sludge, boiler stack scrubber sludge 
(gypsum), floor sweepings, trash, and rags. Zone B of the landfill was used to dispose of 
demolition wastes, concrete, and unspecified nonhazardous wastes. Other wastes generated on 
site were hauled off site by waste transporters (E & E, 1991). 

Three man-ma.de, unlined, active lagoons at the CDF site are used to collect and treat 
plant process wastewater. Process wastewater containing spent lubricating oil is first dumped into 
Lagoon No. l (located in the southwest comer of the site). Oil is then skimmed off and collected 
in a 2,000-gallon tank. Process wastewater is then pumped via an underground pipe to Lagoon 
No. 2, where any remaining oil is skimmed off. Waste oil from Lagoon No. 2 is collected in two, 
2,000-gallon tanks. Finally, process wastewater is pumped through another underground pipe to 
Lagoon No. 3 for evaporation and infiltration into the ground. Each lagoon has an area of 
approximately 314 square feet (E & E, 1991). 

Beginning in 1976, SCHD and the Ohio Environmental Protection Agency (OEPA) 
required CDF to file solid waste disposal operation reports for the on-site landfill and to apply 
for a landfill license. On August 8, 1980, CDF submitted a Resource Conservation and Recovery 
Act (RCRA) 3001 Notification as a Generator of Hazardous Waste for its quench oil sludge 
(FOl0). The quench oil sludge was later reclassified to include only those oils that contain 
cyanide. The quench oil used on site in the manufacturing process does not contain cyanide 
(E & E, 1991). 
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drinking water wells use both the glacial sand and gravel deposits and the bedrock sandstones. 
Well-logs indicate that no continuous confining layer exists within a 2-mile radius of the site. 
Therefore, the two systems are considered hydraulically connected. 

All populations within the 4-mile radius of the CDF site are served by drinking water 
wells. However, municipal well fields for the surrounding communities of Canton, Perry, and 
Massillon are all outside the 4-mile radius of the CDF site (Massillon Water Department, 1992; 
Canton Water Department, 1992). Thus, targets of ground-water contamination from CDF are 
those persons who use private wells within a 4-mile radius of the CDF site. The nearest private 
residential well is within 200 feet of the CDF site. Based on a topographic map house count 
(United States Geological Survey, 1971) and on a Stark County average of 2.58 persons per 
household (United States Census Bureau, 1992), the following. population distribution was 
estimated: 

Radial Distance From CDF Site 
0 - 1/4 mile 

Population Using Residential Well Water 
44 

1/4 - 1/2 mile 105 
1/2 - I mile 477 
I - 2 miles 748 
2 - 3 miles 1819 
3 - 4 miles 2712 

The total estimated population using.ground-water is approximately 5,905 people. 

Two wells are located on-site. One well is used to provide steam for production. The 
other well is used to provide drinking water for the 378 on-site workers (Nordine, 1992). These 
workers may be subject to contamination. However, without sampling, this information cannot 
be ,verified. This information gap should be addressed. 

An observed release to ground-water is suspected for a multitude of reasons. These 
reasons include that 

• -Wastes were disposed of on site in three unlined lagoons and one unlined landfill. 
• 15 to 20 drums of used lubricants were buried along the edge of Lagoon No. 2; 

OEPA inspectors observed some drums· to be leaking. 
• Other sources could potentially contaminate the ground-water including three 

2,000-gallon oil storage tanks and the scrap and salvage pile. 
• The on-site hazardous waste quantity is large. 
• The sources have been in use for many years. 
• The soils in the CDF area are highly permeable. 
• The aquifer in the area is shallow at only 24 feet below surface level. 

Soil Pathway 

No incidents of direct contact with contaminants at the CDF site have been documented. 
The site is completely fenced and protected by a guard 24 hours per day. However, the 
378 employees who work on-site could potentially come into direct contact with surficial 
contamination. Furthermore, residences are located within 200 feet south and north of the 
observed on-site contamination. 
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Previous Investigations 

OEPA inspected the CDF site on June 30, 1983, in response to a anonymous complaint 
regarding buried drums and sludges. OEPA officials observed 15 to 20 partially exposed and 
leaking drums buried along the edges of Lagoon No. 2. CDF reported that the drums had been 
buried in the late 1960s. OEPA recommended that CDF cover the sides of Lagoon No. 2 with 
2 feet of compacted clay (E & E, 1991). The fate of these drums is unknown. This was the only 
enforcement action taken until the OEPA preliminary assessment in 1985 and the SSI in 1990. 

On May 16, 1990, the EPA Field Investigation Team (FIT} conducted an SSI at the CDF 
site. EPA FIT collected six on-site soil and three on-site lagoon sediment samples. Sampling 
locations are identified in Figure 2 of Attachment C. All soil ·and lagoon sediment samples were 
collected at a depth of 2 to 6 inches. Soil sample S9, the designated background sample, was 
collected from an on-site grassy area, located between the office and the manufacturing buildings 
(E & E, 1991). 

Analytical results are summarized in Attachment D. EPA Contract Laboratory Program 
analysis revealed contaminants in some soil and lagoon sediment samples at elevated levels above 
background (concentrations greater than 3 times the background concentration). In particular, 
polynuclear aromatic hydrocarbons (PAH) were detected. Other contaminants included the 
following: · 

• Xylenes (total) [140 micrograms per kilogram (µg/kg)J 
• Benzoic acid (1,400 µg/kg) 
• Fluorene ( 430 µg/kg) 

Compounds identified may be attributed to the site. These compounds include xylene, which 
may be a component of metal cleaning solvents used by CDF on site. Numerous tentatively 
identified compounds (TIC) were also detected in all samples. TICs included PAHs and 
components of fuel oil. The following heavy metals were detected: 

• Antimony [50.6 milligrams per kilogram (mg/kg)) 
• Barium (1,790 mg/kg) 
• Chromium (405 mg/kg) 
• Copper (I ,490 mg/kg) 
• Lead (I, 130 mg/kg) 
• Nickel (1,550 mg/l<;g) 
• Selenium (25.3 mg/kg) 

The heavy metals detected are iron alloys and are consistent with site-related activities. 

Ground-Water Pathway 

The geology of the CDF site consists of outwash, or till, that overlies sedimentary 
bedrock. The outwash is an unsorted, unstratified mixture of sand, silt, and clay containing 
pebbles, cobbles, and boulders deposited during the Wisonsinan age of the Pleistocene Epoch. 
Bedrock in the area consists of sedimentary rock such as shales and sandstones, deposited during 
the Pennsylvanian Period. Well logs of the area indicate that clay may appear in some areas as 
discontinuous lenses and layers in the sand and gravel. Area well logs indicate the depth to 
ground-water to be approximately 24 feet below ground surface in the sand and gravel layers. 
Where saturated, these sand and gravel deposits are used as a source of drinking water. Well logs 
for the site area indicate that bedrock wells draw from water-producing sandstones. Private 
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Air Migration Pathway 

The air migration pathway was evaluated because the CDF site is located in a heavily 
populated area. The nearest residence is within 200 feet south and north of the CDF site. 
Furthermore, there are 378 workers on-site every day. However, it appears that very_little 
potential exists for contaminants to be released to the air. Although analytical results of samples 
taken during the SSI indicated soil contamination in the top I foot of landfill cover, the landfill 
has been capped and should retard any potential air migration of contaminants from the site. 

Surface Water Pathway 

Several water bodies are located within a 4-mile radius of the CDF site. Sippo Lake, 
Lake Meyers, and Hurford Run are all located within 2 miles of the site. They are used for 
recreational purposes, including fishing. Some water-filled gravel pits are also located within 2 
miles of the site. However, contaminants from the CDF site are not expected to have the 
potential to migrate to surface water in the area, because the site is relatively flat and is located 
in a natural depression relative to the surrounding land. Surface water runoff from the site most 
likely would be diverted by intervening streets and railroads before reaching the nearby lakes. 
The CDF site is not located in a floodplain. 

If you have any questions or need further information or clarification, please contact me 
at (312) 856-8762 or Tonia C. Garbowsky at (312) 856-8768. 

Sincerely, 

~<J.__rUJ__ 
Steven S. Clark 
Project Manager 

Attachments ( 4) 

cc: Laura Fay, Ohio EPA 
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DEPIRITION 

Indicat•• an ••tla• t•d vaiu•. 

DEFINITION 

Estiaat•d or not r•port•d due to int•rf•r•nc•. S•• 
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ESI PRIORITIZATION QUESTIONNAIRE 

Site Name: Canton Drop Forge & Manufacturing Company ID No. OHD004465142 
Date Prepared: April 3, 1992 Prepared By: Tonia C. Garbowsky 
Site Location: Canton, Stark County. Ohio (SWI/4NEI/4, sec. 13, T,ION, R.9W.) 

Brief Site History. _..,S,.e,,_e_.A;ot,.,t,.ac"'h'"e"d"-'--.... s.,,e,.c"'ti .. o,,n...,2.,,.,.o..,o .. f_t,..h,,,e .... s.,c"r.,.ee.,n..,i..,n..,g...,S.,i""te...._In .. s,..p"e"'c"'ti,,,ocenS-'(...,E"""&,..,E .... , _.]"'9.,_9_.].,_) _ 

SUPERFUND PRELIMINARY ASSESSMENT 

PA Date (State): June 6 1985 PA Rating: __ l=o~w~------

Hazardous Substances of Concern: 
NA 

Migration Pathway(s) of Concern: 

Type of Documentation of Hazardous Substances: 
A 

@$ :: 

SUPERFUND SITE INSPECTION 

Date of Inspection (FIT): May 16, 1990 

Migration Pathways Investigated: 
SOIL - Eight on-site soil and sediment samples were collected· one background soil sample 

w 11 

Type/Contaminants of Concern Found for Each Migration Pathway:· 
Target compound list comoounds and tareet analyte list analytes were detected in on-site soil 

and lagoon sediment samples, and included xylenes, phenanthrene, chromium, and nickel. 
Furthermore, several tentatively identified compounds were also detected, 

Data Gaps/Migration Pathways Not Investigated: 
Ground water, air, surface water 

Superfund 
HRS Score: -~N~t-A~---

Actual 
SI Score: NIA 

Project HRS Score: ~ 
Other Attachment 
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TARGET POPULATION~. 

Distance to nearest public water supply source (well) Greater than 4 miles 
Distance to nearest private water supply source _ _,.,,,n'""-'-it.,.e~------------

Provide population estimates for the following pathways: 

Ground Water Soil Exposure 

O - 1/4 mile 422 
1/4 - 1/2 mile -~1~05~-----

On Site 378 (workers) 
0 - 1/4 mile 500 

1/2 - 1 mile 477 
1 - 2 miles 749 
2 - 3 miles 1819 

1/4 - 1/2 mile _...,2.,,olJ.00,,__ ___ _ 
1 /2 - 1 mile 9000 

3 - 4 miles 2712 

Air 

0 - 1/4 mile 878 
1/4 - 1/2 mile _....,2 .. 0""00,._ ___ _ 
1 /2 - 1 mile 9000 
I - 2 miles 12000 
2 - 3 miles 12000 
3 - 4 miles 12000 

Surface Water 

Distance to nearest intake N /A Population served _ _,:N,,(..cA'-----
Total population served within 15 miles downstream --""N,.,_/..._A,.__,~--
Distance to nearest fishery about 1.9 miles Name ..... S~iu.Pu.PJJ.PJL.iauk.s;ec_ _______ _ 
Distance to nearest sensitive environment N /A Type 
Distance to nearest perennial surface water body NIA Type 

NIA 
NIA 

OTHER (NON-SUl'ERFUND)_SITE INSPECTION ACTIVITIES (OTHER PROGRAMS): 

Migration Pathways Investigated: __ .,N!.£.!JA'---------------------

· Types/Contaminants of Concern Found for Each Migration Pathway: 
NA 

Is there PRP /State RI/FS or other remediation underway? (Describe): 
N 

-ti 

STATE COMMENT/REMEDIATION (to be completed by State): 
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2. SITE BACKGROUND 

2.1 INTRODUCTION 

This section presents information obtained from SSI vork plan prep

aration, the site representative interview, and the reconnaissance in

spection of the site. 

2.2 SITE DESCRIPTION 

The CDF site is an active drop forge and manufacturing plant that 

currently manufactures parts for airplane, locomotive, and ·off-road 

transportation. The site is located at 4575 Southway SV, Stark County, 

Canton, Ohio (Slll/4N'El/4, sec. 13, T.lON., R.911.). The CDF site is 

located in a manufacturing and urban area of Canton (see Figure 2-1 for 

site• location). The CDF site is approximately 25 acres in size. The 

-nufacturing plant occupies 6 of the site's 25 acres of land. An on

site landfill for manufacturing-derived wastes is located on 8 acres of 

the site. The remaining 11 acres of the site are used as parking and 

storage areas. 

A 4-mile radius map of the CDP site is provided in Appendix A. 

2.3 SITE HISTORY 

The Canton Drop Forge and Manufacturing plant began operation in 

1945. The site was owned by the United States Army Air Corps (U.S. 

A.AC). Canton Drop Forge and Manufacturing operated the site for U.S. 

A.AC. The manufacturing plant forged airplane propeller bubs. It is not 

lr.nown what the land vas used for, nor vho owned the site prior to U.S. 

AAC (Bressanelli et al. 1990). 
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In 1950, Canton Drop Forge and Manufacturing bought the site f.rom 

U.S. AAC and continued on-site operations. In 1981, the Corder Group 

bought the GDF site and is the current site ovner and operator (Bressa

nelli et al. 1990). 

From 1950 to the present, various drop-forged parts for airplane, 

locomotive, and off-road transportation have been manufactured on-site ... 

The manufacturing process, called drop forging, begins vith the selec

tion of feedstock. The feedstocks are composed of different types of 

steel alloys, such as carbon, nickel, and titanium. The feedstock is 

then cut to size and heated to 1,700 to 2,400° F. A stUJ1-driven hammer 

forges the piece into the desired shape as formed by a die. 

oils are used to coat the dies. The drop-forged product 11ay 

Lubricating 

then be 

heat-treated and cooled by quench oils or cleaned by shot blasting or 

grit cleaning, Prior to 1981, pickle liquor vas used for scaling the 

steel. A small amount of grinding may be done on the product, or the 

product may be quality-tested. The tests performed on the product are 

magnaflux or zyglov, vhicb are.described as nondestructive. The product 

is then shipped to the customer (Bressanelli et al. 1990). 

The on-site plant currently has 40 air permits for various plant 

operations (Bressanelli et al, 1990). Appendix B includes the various 

permit numbers, descriptions, issuing dates, and expiration dates. 

Various vaste disposal practices vere used at the GDF site, includ

ing on- and off-site landfilling, collection of process vater and oils 

in lagoons, and the reclaiming of vaste oils and sludge. 

The on-site landfill vas licensed by the Stark County Bealth 

Department (SCBD) in June 1976 (Bozerke 1977). The license number is 

not knovn, It is not knovn vhen the landfill began operating. Canton 

Drop Forge and Manufacturing closed the landfill in 1979 because it had 

reached its capacity. The on-site landfill vas approxiaately B acres in 

size and vas located in a natural depression east of the plant build

ings. The landfill vas divided into tvo zones, Zone A and Zone B, A 
scrap and salvage area vas located in the middle of the landfill. Zone 

A vas closed in October 1978, and Zone Bin 1979 (Bressanelli et al. 

1990). According to file information, a discrepancy exists regarding 
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tbe closing date of Zone B, 

fill vas still being used in 

File information indicates that the land

late 1981. Canton Drop Forge and Hanufac-

turing petitioned OEPA for an order of exemption under R,C, Section 

3734.0Z(G) for the disposal of brickbats, concrete, and vood pallets on 

June 3, 1981 (OEPA 1981), OEPA granted the company's petition in a 

Director's Final Findings and Orders on October 15, 1981 (OEPA 1981a) , .. 

The landfilling method used on-site vas the dump and cover method. 

Cover material for the landfill included slag, ash, lime/soda softener 

sludge, and demolition vastes (Cavender 1978). According to Jerome P. 

Bressanelli, President of Canton Drop Forge and Manufacturing, the land

fill vas covered vith a clay soil of unltnovn thickness. Zone A of the 

landfill vas used for the disposal of all vastes generated on-site. 

These vastes included oil sludge and vaste oil in SS-gallon drums, demo

lition vastes (bricks and concrete), slag, ashes, lime/soda softener 

sludge, boiler stack scrubber sludge (gypsum), floor sveepings, trash, 

and rags (Cavender 1978). Zone B of the landfill vas used for the dis

posal of demolition vastes, concrete, and other exempt vastes. These 

vastes vere piled around Lagoon t3, one of three on-site lagoons 

(Cavender 1978). 

In 1981, vastes generated on-site vere hauled from the site by the 

folloving vaste transporters: Buckeye Sanitation of Canton, Ohio (gen

eral trash); Carl Pandoli of Canton, Ohio (scrubber sludges); and R. E. 

Slutz Trucking-of Canton, Ohio (ashes). All three transporters dumped 

at Breitenstine Landfill in Vaynesburg, Ohio. Reclaimable oil vas 

picked up by Northvay Environmental Services_ of Ashtabula, Ohio, and vas 

transported to one of three different sites. The sites vere located in 

B:arpersfield, Cleveland, and Vaynesburg (Breitenstine Landfill), all in 

Ohio. Pickle liquor vas picked up by Industrial Vastes Corporation of 

Nev Brighton, Pennsylvania, and dumped at a location in Darlington 

Tovnship, Pennsylvania (OEPA 1981b). In 1990, vastes generated on-site 

vere hauled from the site by the folloving vaste transporters: Brovnirtg 

ferris Industries of Akron, Ohio (general trash), and Advance Drain and 

Sever of Yooster, Ohio (scrubber sludges) (Bressanelli et al. 1990). 

A scrap and salvage area vas located in the middle of the landfill 

area. This area vas used to store scrap metal, old machinery, and other 
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s-alvagea • le materials. :'he scrap is sold •Jhenever :he =ark.et price is 

high (Cavenaec 1978: Sressanelli et al. 1990). 

7here are three man-macie lagoons at the CDF site :~at are used ~a 

collect and treat plant process vater. Used process vater containing 

spent lubricating oil ~s dumped into Lagoon *l, ~here some of the 011 is 

then skimmed off the vater and collected in a 2,000-gallon tank. :he 

lubricating oil is used to lubricate dies (Bressanelli et al. ,990). 

:he water is then pumped via an underground pipe to Lagoon ,z, ~here the 

rest of the oil is skimmed off the vater. The vaste oil is collected in 

two Z,000-gallon tanks. The water is then pumped through another under

ground pipe to Lagoon •J for evaporation and infiltration. Lagoon #1 is 

cocated in the southvest corner of the site. Lagoons tz and #3 were ex

cavated from and are located in the landfill area (Cavender 1978). It 

:.s not knovn from .rhat type of material Lagoon .tl ·.;as excavated. ~fone 

of the lagoons were lined (Bressanelli 1990). FIT did not observe any 

drums in the lagoons at the time of the SSI. 

Beginning in 1976, Canton Drop Forge and Manufacturing vas required 

by both SCHD and OEPA to file solid vaste disposal operation reports for 

the 011.site landfill and to apply for a landfill license (Bozerke 1977; 

Cavender 1978; Bressanelli et al. 1990). Canton Drop Forge and Manufac

turing submitted a RCRA 3001 Notification as a Generator of Hazardous 

'Jaste for its FOlO quench oil sludge on August 8, 1980. The FOlO quench 

.oil sludge was later reclassified to include• only those oils that con

tain cyanide. The quench oil used on-site in the manufacturing process 

does not contain cyanide. 

The company filed a petition on June ·3, 1981, 1.11th OEPA requesting 

an order of exemption under R.C. Section 3734.02(G) for the disposal of 

brickbats, concrete, and 1.100d pallets in the on-site landfill. OEPA 

granted the exemption in a Director's Final Findings and Orders on June 

15, 1983 (OEPA 1981a). 

OEPA conducted a site inspection of the CDF site on June 30, 1983, 

in response to a complaint regarding buried drums and sludges. OEPA 

officials observed 15 to 20 partially exposed and leaking drums buried 

along the edges of Lagoon #2. The drums 1.1ere buried in the late 1960s. 

DEPA recommended that Canton Drop Forge and Manufacturing cover the 
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sides of Lagoon t2 vith 2 feet of compacted clay-type material (OEPA 

1983). ~o drU111s vere observed in the pit lagoons during the FIT SSI. 

The fate of these drums is not knovn. FIT did not collect any soil 

samples because the exact location of the exposed drums vas not knovn. 

No additional enforcement actions regarding the CDP site had taken 

place as of the date of the SSI. 
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I. INTRODUCTION 

Hammontree & Associates, Limited has been retained as a Consultant by Frederick Zollinger, 
Attorney at Law, to conduct a Phase II environmental assessment of the soil and groundwater 
on the 30 acre parcel located on the north side of Southway Street. S.W., Canton, Ohio. The 
purpose of this assessment was to determine the levels of contaminants, if any, on the property 
at locations at or near the most likely sources of contamination. Of special interest were the 
industrial lagoons, oily waste, and the area north of Lagoon #2. Wetlands, asbestos, vapor 
wastes, and other environmental compliance issues were not a part of this study. 

II. EXECUTIVE SUMMARY 

Hammontree & Associates, Limited after review of environmental information including soils and 
groundwater analysis has determined that certain environmental issues should be summarized. 
A list of our comments are as follows: 

• The purpose of this summary of a Soil and Groundwater Assessment is to evaluate the environ
mental soundness of the soil and groundwater within the boundary lines of your facility north 
of Southway Street, SW, Canton, Ohio. 

• Eight (8) monitoring wells were advanced on the site to depths up to 50 feet and found to con
tain insignificant soil or water contamination. Soil samples for B-5, B-6, and B-8 showed high 
hydrocarbons ranging from 4400 mg/kg to 6800 mg/kg. No groundwater remediation is indi
cated, because the total petroleum hydrocarbons are low and no related regulated constituents 
were found such as BETX. 

• Very limited quantities of Polychlorinated Biphenyls (PCB' s) were found in the soil at Test 
Hole B-6 @ 0.31 mg/kg. PCB #1260 was also found on the surface near one of the trans
former locations, HB-1, at 0.88 mg/kg. The maximum concentration limit goal§.(MCLG) = 
zero ( 40 CFR 141.50). 

• A moderate hydrocarbon odor and sheen was found on MW-8. This test well also indicated a 
small concentration of hydrocarbons at 34 mg/kg in the groundwater. USEPA and OEPA has 
no established limit at this time. 

• Barium (1.9 mg/1) at MW-8 does not exceed the OEPA limit of 2.0 mg/I although 1.0 mg/1 has 
been used. We believe that this material will be remediated along with the hydrocarbons. 
USEPA Barium limits are referenced below: 

40 CFR 141.11: MCL = 1.0 mg/I 
40 CFR 141.62: MCL = 2.0 mg/I 
40 CFR 141.51: MCLG = 2.0 mg/I 
40 CFR 264.94: MCL = 1.0 mg/I 

• A water sample from Lagoon #3 was better than current safe drinking water regulations for the 
metals series, VOC' s, and semi-VOC' s. 
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• The area around B-8 should be remediated. Bio-remediation or disposal at a certified landfill 
are options that are currently available. Additional tests will be required to verify the most eco
nomical process to be used. 

• The material on the bottom and around the embankments of Lagoons 1 and 2 should be remedi
ated. Bio-remediation or disposal at a certified landfill are options. Additional tests will be re
quired to verify the most economical best process to be used. 

• Industrial pretreatment to treat process water is required by Federal Regulations. The closure 
of Lagoons 1 and 2 will be required as a result if the lagoons are abandoned. The effluent will 
be discharged to the City of Massillon sanitary sewer system. 

Ill. SCOPE OF SERVICES 

Objective 

An additional objective of the soil/groundwater Phase 11 site assessment was to identify, if 
possible, an impermeable clay/rock layer between the groundwater and any possible contami
nation. In order to complete this objective and to determine the levels of contamination, if any, 
the following tasks were performed: · 

Task 1 - Drilling and Monitoring Well Installation 

This work was performed by R & R International (R&R) of Copley, Ohio and coordinated by 
Hammontree & Associates, Limited (H&A). A total of eight (8) soil borings were advanced 
utilizing a truck mounted drilling rig at locations shown on the Location Map (see appendix). 
Soil samples were collected on a continuous basis utilizing a "split-spoon" soil sampling device 
in accordance with the ASTM 0-1586 test method. All drilling and sampling equipment which 
encounters the soil materials was thoroughly decontaminated using high pressure steam 
cleaning between each boring location. 

The borings were advanced to a depth of approximately seven (7) feet below the first 
saturated soil interval or rock refusal. 

Subsequent to the completion of the drilling operations, monitoring wells were installed in 
each of the soil borings so that groundwater samples could be recovered for laboratory 
analysis. Each monitoring well was constructed of two (2) inch (outside diameter) PVC well 
screen and riser. The monitoring wells were installed as per the recommendations of the 
U.S. EPA's Technical Enforcement Guidance Document (TEGD). Each monitoring well was 
supplied with locking covers to prevent un-authorized access. Upon completion, the moni
toring wells were properly developed by removing three (3) to five (5) times the calculated well 
volumes. 

All monitoring wells were gauged using an interface probe capable of detecting phase 
separated hydrocarbons. Groundwater levels were obtained and are accurate to within 0.01 
feet. The elevations and locations of all well casings were established by survey thus 
enabling the preparation of a groundwater surface map showing the local groundwater 
flow direction. 
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Soil cuttings and well development water generated during the course of the investigation 
were staged at the site for subsequent removal and disposal. The scope did not include soil 
analysis which may be necessary for acceptance of any contaminated soils into an approved 
sanitary landfill, or any groundwater analysis which may be necessary for acceptance of the 
development water at a treatment/recycling facility. A cost estimate for the removal and 
disposal of the soil and groundwater (if necessary) can be prepared at your request. 

Task 2 - Soil and Groundwater Sampling 

This task was completed by R & R and H & A analyzed sampling requirements for each 
location. Representative soil materials recovered from each split-spoon sample were promptly 
placed in laboratory supplied glass jars equipped with Teflon lined lids and tightly sealed. 
The headspace gas which collects in the sample jar above each soil sample was analyzed using 
a field calibrated photoionization detector (PIO) capable of detecting volatile organic 
compounds (VOCs). The soil. sample field screening was used as an aid in the determination 
of which of the collected soil samples will be submitted for laboratory analysis. One 
sample per core drilling was submitted to an outside laboratory service for testing. 

Subsequent to monitoring well development activities and after a period .of stabilization, 
groundwater samples were recovered from the installed monitoring wells using a clean teflon 
bailer. All samples were promptly labeled and placed in an ice-filled cooler for transport to the 
laboratory. A chain-of-custody form was prepared to document sampling handling from the field 
to the laboratory. All sampling equipment was properly decontaminated between sampling 
locations. One water sample per monitoring well was tested by an outside laboratory. 

Task 3 - Soil Sample Analysis 

H & A coordinated sampling and analyze of all test results. The soil sample from each boring 
which exhibits the highest concentration of VOCs as determined with the PIO was 
submitted to an independent laboratory for analysis. Soil samples submitted to the 
laboratory were analyzed for total petroleum hydrocarbons (TPH) - EPA Method 418.1, volatile 
and semi-volatile organic compounds - Methods SW846-8240 and SW846-8270, polychlori
nated biphenyls (PCBs) - Method SW846-8080, the Target Compound List (TCL)of 23 metals 
- Method SW846-7000 Series, total cyanide - Method SW846-9010, and total recoverable 
phenolics - Method SW846 -9065. 

Task 4 - Groundwater Sample Analysis 

H & A coordinated sampling and analyze of all test results. Groundwater samples obtained 
from the monitoring wells were submitted to an independent laboratory for analysis of total 
petroleum hydrocarbons (TPH) - EPA Method 418.1, volatile and semi-volatile organic 
compounds - Methods SW846-8240 and SWB46-8270, polychlorinated biphenyls (PCBs) -
Method SW846-8080, the Target Compound List of 23 metals - Method SW846-7000 Series, 
total cyanide - Method SWB46-9010, and total recoverable phenolics - Method SW846-
9065. 

A report prepared by R & R detailing the findings of the investigation was prepared upon receipt 
of the analytical results. (See Exhibit "A") The report describes the methodologies utilized 
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during the investigation, reports the results of the analytical testing, and provides any recom
mendations for additional work. 

IV. LOCATION: 

The property is located in the Northeast and Southeast Quarters of Section 13, Perry Township, 
Stark County, Ohio. It is also known as 4575 Southway Street, S.W., Canton, Ohio 44706. 

V. DESCRIPTION OF THE PROPERTY: 

The property is located in an industrial and manufacturing area west southwest of the Stark 
County Courthouse in downtown Canton about 3 miles away. The plant, built about 1945, 
currently supplies forged metal parts to various industries, e.g. aircraft, off-road and locomotive. 
The site includes about 30 acres north of Southway Street, S.W. Most buildings were con
structed originally with a die shop being added in the 1950's. 

VI. GEOGRAPHIC/GEOLOGICAL 

The ground in the area of the facility is about 1070 feet above mean sea level. The ground 
elevation around the monitoring wells ranges from 1057.2 at B-5 to 1075.5 at B-8. The general 
high point of the property is just west of the forge shop and generally slopes in all directions from 
there. The east part of the property generally drains south towards Southway. However, very 
little storm water flows off the property or to Lagoon 3 due to Lagoons 1 & 2 being the receptor 
of the majority of the storm water from the buildings and yard drains. 

The majority of the storm drainage in this area both on and off the side percolates into the ground 
with no clear drainage course for surface run-off. From the Stark County Official Highway Map, 
it appears that drainage south of the railroad drains south to Hurford Run to the Nimishillen Creek. 
The area north of the rail road probably drains to Sippo Lake. 

According to the Stark County Soils survey the soils are defined as "Urban" . However, the 
adjacent soils are Canadice silt loam, Bogart silt loams, Chili gravelly loam, Chili silt loam and 
Conotton gravelly loam. These soils are generally classified as "deep, nearly level to steep, 
well-drained and somewhat poorly drained soils that have a loamy subsoil; formed mainly in 
glacial outwash." 

The seasonal groundwater table as identified during this assessment had a high point at MW-3 
west of the forge shop. The water table generally slopes to the north. 

For further geological and groundwater information refer to Exhibit A. 

VII. ENVIRONMENTAL ISSUES 

Polychlorianted Biphenyls (PCBs): PCBs are associated with electrical transformers, capaci
tors, and substations. Main transformers are sometimes maintained by the utility company. 
Three surface locations were sampled for PCBs adjacent to existing outside transformer pads. 

HB-1 indicated a concentration of 0.88 mg/kg of Aroclor #1260 PCBs. Also PC B's were identified 
at 8-6 having a concentration of 0.31 mg/kg. The contamination was at about 1 foot and 5 foot, 
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respectfully. Under 40 CFR 302.4 the reportable quantity for PCBs is 10 pounds. The actual 
quantity can be determined after an investigation as to the content, if any, in the electrical 
transformers. 

Friable Asbestos: Asbestos was not a part of this assessment. It was reported that Canton Drop 
Forge has an ongoing abatement program for the removal or encapsulating of the affected areas. 
Asbestos is regulated under 40 CFR Part 61 and 29 CFR 1910. 

Underground Storage Tanks: There are two areas which have u9derground storage tanks. 
These tanks are located on Figure 4.1, "Site Plan" of the R & R Report marked Exhibit A. The 
description of the tank areas is described on page 4 of the R & R Report. Underground storage 
tanks are regulated by "BUSTA" under OAC 1301 :7-9. USEPA regulations are found in 40 CFR 
Part 280. The existing UST's store quench oil and heating oil. 

Hazardous Substances: Canton Drop Forge is on the "1991 Master Site List" published by the 
Division of Emergency and Remedial Response of Ohio EPA. During our soil and groundwater 
assessment the following contaminates were discovered: 

Volatile and Semi-Volatile Organic Compounds 

Polychlorinated Biphenyls (PCB's) 

Total Petroleum Hydrocarbons 

2 - Butanone (Methyl Ethyl Ketone) 

1, 1, I - Trichlorethane 

Tetrachlorethene 

Location 

B-6 

HB-1 

B-5 

B-6 

B-8 

B-1 

B-3 

B-4 

B-6 

B-8 

B-6 

B-7 

-5-

Concentration 

0.31 mg/kg 

0.88 mg/kg 

4400 mg/kg 

5100 mg/kg 

6800 mg/kg 

140 ug/kg 

22 ug/kg 

11 ug/kg 

110 ug/kg 

18 ug/kg 

51 ug/kg 

26 ug/kg 

HAMMONTREE & ASSOCIATES, LIMITED 

Regulated 
Limits 

{"TC" Limit=20 mg/I 

CDF012294 



Water 
Regulated 

Name Location Concentration Limits 

Total Petroleum Hydrocarbons MW-8 34 mg/1 No limit set* 

Chloromethane MW-8 21 ug/1 No limit set 

Barium MW-8 1.9 mg/1 2.0 mg/1 (40 CFR 141.51) 

*Note: Total Petroleum Hydrocarbons are not regulated under the SOWA, however, constituents 
of hydrocarbons are, i.e., BETX and were not detected. 

It should be noted that all samples mentioned in Exhibit A designated by "S" were taken and 
analyzed by USEPA. 

For other metal concentrations in the groundwater and soil samples refer to the R & R Report 
Tables 5.5 (pages 31 thru 33) and 5.10 (pages 41 thru 43). The metal concentrations in the soil 
are within normal background levels according to the US Geological Survey Professional Paper 
1270 dated 1984 except for arsenic (170 mg/kg in 8-7), Chormium (2000 mg/kg in 8-6), and 
nickel (1800 mg/kg in B-6). The lead in MW-2 was retested and showed below the detection 
limit. 

Jndustrial Waste Treatment: Presently all domestic waste goes to the Massillon Public Treatment 
Facility. The industrial waste consisting of oil and other contact water presently is treated in 
three lagoons. The oil and water (including storm water) is separated in Lagoon #1 and the 
water is pumped to Lagoon #2. Lagoon #2 receives storm water along with other contact water 
including boiler blow down. Oil and water are separated with the clean water being discharged 
to Lagoon #3. Lagoon #3 had no visible oil and the metal series test for Drinking Water yielded 
no metals above the SOWA Limits. There are no visible discharges pipes from any lagoon to 
the surface waters of Ohio. 

Environmental Database: A database to investigate other environmental issues was imple
mented through Environmental Risk Information and Imaging Services Report (see Exhibit 8). 
A summary of that information follows: 

• Canton Drop Forge is on the 1991 Master List for Ohio (D0Ol - A solid waste exhibits the char
acteristic of ignitability) 

• Canton Drop Forge is in the CERCLA database 

-• Canton Drop Forge - EPA ID #OHD004465142 (' -~ j}•~ i'> ,,., , 

• The report indicated a Court Docket #05-86-0111 

• Canton Drop Forge reported a petroleum release on 4/2/90 ~ 

VIII. LIMITATION OF LIABILITY 

It is expressly understood that the undersigned has not conducted any detailed engineering 
studies of the integrity of the facilities or properties. The statements set forth in this assessment 
are not to be construed as a guarantee or warranty. 
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IX. STANDARD OF CARE: 

The services performed by Hammontree and Associates, Limited for this soil and groundwater 
Assessment was conducted in a manner consistent with the level of care and skill ordinarily 
exercised by firms similar to Hammontree and Associates, Limited which are currently providing 
similar services. · 

Canton Drop Forge recognizes that subsurface conditions or other field conditions may vary from 
those encountered at locations where samplings, surveys or other observations are made by 
Hammontree and Associates, Limited. 

X. RECOMMENDATIONS: 

The following recommendations are a result of the soil and groundwater assessment: 

• Remediate the area in and around B-8 located south of Lagoon #3. 

• Separate the industrial waste stream from the storm sewer system. 

'·. 
• Provide an industrial pretreatment system to be discharged to the City of Massillon Public 

Treatment works. 

• Remediate Lagoons #1 & 2 according to OEPA and USEPA regulations (40CFR279.12). 

• Consider conversion of Lagoons #1 and #2 to retention or detention basins for storm water. 

• If Lagoon #3 overflows its banks, the discharge may require an NPDES Permit. 

• Remove PCBs from the soil, if required. 

XL CONCLUSION: 

Based on the above stated recommendations, we have concluded that proceeding to a remedial 
action Phase Ill is warranted. The tasks can be run concurrently or separately depending on 
your requirements. 

PCB Remediation 

• Determine PCB concentrations in transformers for regulatory purposes (40 CFR 761). This 
will effect the level of effort in any remediation. 

• Delineation of Remediation area (Depth and Width) 
• Prepare corrective action plan 
• OEPA approval (negotiations) 
• Implementation of plan (bidding, etc) 
• Remediation activities 
• Closure report to OEP A 
• OEP A Approval 

-7-
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Soil Boring #8 

• Delineation of Remediation Area 
(Depth and Width) (On-site only) 

• Characterize Waste (Lab & Pilot Studies) 
• Feasibility Study and Treatability Study - Remedial Options 
• Corrective Action Plan 
• OEPA Approval (negotiations) 
• Implementation of Plan (bidding, etc.) 
• Drain Lagoon #3 to permit remedial activities near the lagoon not to effect the water in Lagoon 

#3 or vice versa. 
• Remedial Activities 

Physical Removal off site, or 
Bio-Remediation 

• Evaluation and closures report to OEPA 
• OEP A approval 

Industrial Pretreatment - Phase I 

• Feasibility Report (General Plan) 
Characterization of Waste (Flow) 
Pilot Study 

• OEPA Approval (City of Massillon) 
• Prepare Plans and Specifications 
• OEP A Permit to Install 
• Bidding and Construction 
• No further action if discharged to Massillon 

Industrial Pretreatment - Phase II ( Lagoon Closure #1 of #2) 

• Work plan development 
• OEPA negotiation and approval 
• Implement work plan - Closure Assessment Report 

Delineation of Remediation Area 
Assessment of problem 

• OEPA negotiation and approval 
• Feasibility Study and Treatability Study 

Remedial Options 
• Corrective Action Plan 
• OEP A Approval 
• Implementation of Plan (bidding, etc.) 
• Drain Lagoons 
• Remedial Activities 

Physical removal off site, or 
Bio-Remediation 

• Evaluation and closure report to OEPA 
• Groundwater Monitoring and follow-up reports 
• OEPA Approval 

-8-
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XII. CERTIFICATION: 

We hereby certify that to the best of our knowledge and belief, ... 

• the statements of fact contained in this report are true and correct. 

• the reported analyses, opinions, and conclusions are limited only by the reported assump- tions 
and limiting conditions and are Hammontree and Associates, Limited' s unbiased professional 
analysis, opinion, and conclusions, 

• Hammontree and Associates, Limited's compensation is not contingent on an action or event re
sulting from the analyses, opinions, and conclusions developed in this report, 

• we have made an inspecti9n of the property that is the subject of this report, 

• this report, to the best of our knowledge, is forwarded as an accurate representation of the site 
condition at the time reported. 

Lawrence D. Phillips, PE. · 

Partner 

-9-
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I. INTRODUCTION 

Hammontree & Associates, Limited has been retained as a Consultant by Frederick Zollinger, 
Attorney at Law, to conduct a Phase II environmental assessment of the soil and groundwater 
on the 30 acre parcel located on the north side of Southway Street, S.W., Canton, Ohio. The 
purpose of this assessment was to determine the levels of contaminants, if any, on the property 
at locations at or near the most likely sources of contamination. Of special interest were the 
industrial lagoons, oily waste, and the area north of Lagoon #2. Wetlands, asbestos, vapor 
wastes, and other environmental compliance issues were not a part of this study. 

II. EXECUTIVE SUMMARY 

Hammontree & Associates, Limited after review of environmental information including soils and 
groundwater analysis has determined that certain environmental issues should be summarized. 
A list of our comments are as follows: 

• The purpose of this summary of a Soil and Groundwater Assessment is to evaluate the environ
mental soundness of the soil and groundwater within the boundary lines of your facility north 
of Southway Street, SW, Canton, Ohio. 

• Eight (8) monitoring wells were advanced on the site to depths up to 50 feet and found to con
tain insignificant soil or water contamination. Soil samples for B-5, B-6, and B-8 showed high 
hydrocarbons ranging from 4400 mg/kg to 6800 mg/kg. No groundwater remediation is indi
cated, because the total petroleum hydrocarbons are low and no related regulated constituents 
were found such as BETIC. 

• Very limited quantities of Polychlorinated Biphenyls (PCB's) were found in the soil at Test 
Hole B-6 @ 0.31 mg/kg. PCB #1260 was also found on the surface near one of the trans
former locations, HB-1, at 0.88 mg/kg. The maximum concentration !imjt goal§. (MCLG) = 
zero (40 CFR 141.50). 

• A moderate hydrocarbon odor and sheen was found on MW-8. This test well also indicated a 
small concentration of hydrocarbons at 34 mg/kg in the groundwater. USEPA and OEPA has 
no established limit at this time. 

• Barium (1.9 mg/I) at MW-8 does not exceed the OEPA limit of 2.0 mg/1 although 1.0 mg/1 has 
been used. We believe that this material will be remediated along with the hydrocarbons. 
USEPA Barium limits are referenced below: 

40 CFR 141.11: MCL = 1.0 mg/I 
40 CFR 141.62: MCL = 2.0 mg/I 
40 CFR 141.51: MCLG = 2.0 mg/I 
40 CFR 264.94: MCL = 1.0 mg/I 

• A water sample from Lagoon #3 was better than current safe drinking water regulations for the 
metals series, voe· s, and semi-VOC' s. 

_, _ 
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• The area around B-8 should be remediated. Bio-remediation or disposal at a certified landfill 
are options that are currently available. Additional tests will be required to verify the most eco
nomical process to be used. 

• The material on the bottom and around the embankments of Lagoons 1 and 2 should be remedi
ated. Bio-remediation or disposal at a certified landfill are options. Additional tests will be re
quired to verify the most economical best process to be used. 

• Industrial pretreatment to treat process water is required by Federal Regulations. The closure 
of Lagoons 1 and 2 will be required as a result if the lagoons are abandoned. The effluent will 
be discharged to the City of Massillon sanitary sewer system. 

Ill. SCOPE OF SERVICES 

Objective 

An additional objective of the soil/groundwater Phase II site assessment was to identify, if 
possible, an impermeable clay/rock layer between the groundwater and any possible contami
nation. In order to complete this objective and to determine the levels of contamination, if any, 
the following tasks were performed: · 

Task 1 - Drilling and Monitoring Well Installation 

This work was performed by R & R International (R&R) of Copley, Ohio and coordinated by 
Hammontree & Associates, Limited (H&A). A total of eight (8) soil borings were advanced 
utilizing a truck mounted drilling rig at locations shown on the Location Map (see appendix). 
Soil samples were collected on a continuous basis utilizing a "split-spoon" soil sampling device 
in accordance with the ASTM D-1586 test method. All drilling and sampling equipment which 
encounters the soil materials was thoroughly decontaminated using high pressure steam 
cleaning between each boring location. · 

The borings were advanced to a depth of approximately seven (7) feet below the first 
saturated soil interval or rock refusal. 

Subsequent to the completion of the drilling operations, monitoring wells were installed in 
each of the soil borings so that groundwater samples could be recovered for laboratory 
analysis. Each monitoring well was constructed of two (2) inch (outside diameter) PVC well 
screen and riser. The monitoring wells were installed as per the recommendations of the 
U.S. EPA's Technical Enforcement Guidance Document (TEGD). Each monitoring well was 
supplied with locking covers to prevent un-authorized access. Upon completion, the moni
toring wells were properly developed by removing three {3) to five (5) times the calculated well 
volumes. 

All monitoring wells were gauged using an interface probe capable of detecting phase 
separated hydrocarbons. Groundwater levels were obtained and are accurate to within 0.01 
feet. The elevations and locations of all well casings were established by survey thus 
enabling the preparation of a groundwater surface map showing the local groundwater 
flow direction. 
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Soil cuttings and well development water generated during the course of the investigation 
were staged at the site for subsequent removal and disposal. The scope did not include soil 
analysis which may be necessary for acceptance of any contaminated soils into an approved 
sanitary landfill, or any groundwater analysis which may be necessary for acceptance of the 
development water at a treatment/recycling facility. A cost estimate for the removal and 
disposal of the soil and groundwater (if necessary) can be prepared at your request. 

Task 2 . Soil and Groundwater Sampling 

This task was completed by R & R and H & A analyzed sampling requirements for each 
location. Representative soil materials recovered from each split-spoon sample were promptly 
placed in laboratory supplied glass jars equipped with Teflon lined lids and tightly sealed. 
The headspace gas which collects in the sample jar above each soil sample was analyzed using 
a field calibrated photoionization detector (PIO) capable of detecting volatile organic 
compounds (VOCs). The soil. sample field screening was used as an aid in the determination 
of which of the collected soil samples will be submitted for laboratory analysis. One 
sample per core drilling was submitted to an outside laboratory service for testing. 

Subsequent to monitoring well development activities and after a period .of stabilization, 
groundwater samples were recovered from the installed monitoring wells using a clean teflon 
bailer. All samples were promptly labeled and placed in an ice-filled cooler for transport to the 
laboratory. A chain-of-custody form was prepared to document sampling handling from the field 
to the laboratory. All sampling equipment was properly decontaminated between sampling 
locations. One water sample per monitoring well was tested by an outside laboratory. 

Task 3 - Soil Sample Analysis 

H & A coordinated sampling and analyze of all test results. The soil sample from each boring 
which exhibits the highest concentration of VOCs as determined with the PIO was 
submitted to an independent laboratory for analysis. Soil samples submitted to the 
laboratory were analyzed for total petroleum hydrocarbons (TPH) • EPA Method 418.1, volatile 
and semi-volatile organic compounds - Methods SW846-8240 and SW846-8270, polychlori• 
nated biphenyls (PCBs) - Method SW846-8080, the Target Compound List (TCL)of 23 metals 
- Method SW846-7000 Series, total cyanide - Method SW846-9010, and total recoverable 
phenolics - Method SW846 -9065. 

Task 4 - Groundwater Sample Analysis 

H & A coordinated sampling and analyze of all test results. Groundwater samples obtained 
from the monitoring wells were submitted to an independent laboratory for analysis of total 
petroleum hydrocarbons (TPH) - EPA Method 418.1, volatile and semi-volatile organic 
compounds - Methods SW846-8240 and SW846-8270, polychlorinated biphenyls (PCBs) • 
Method SW846-8080, the Target Compound List of 23 metals - Method SW846-7000 Series, 
total cyanide - Method SW846-9010, and total recoverable phenolics - Method SW846-
9065. 

A report prepared by R & R detailing the findings of the investigation was prepared upon receipt 
of the analytical results. (See Exhibit "A") The report describes the methodologies utilized 
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during the investigation, reports the results of the analytical testing, and provides any recom
mendations for additional work. 

IV. LOCATION: 

The property is located in the Northeast and Southeast Quarters of Section 13, Perry Township, 
Stark County, Ohio. It is also known as 4575 Southway Street, S.W., Canton, Ohio 44706. 

V. DESCRIPTION OF THE PROPERTY: 

The property is located in an industrial and manufacturing area west southwest of the Stark 
County Courthouse in downtown Canton about 3 miles away. The plant, built about 1945, 
currently supplies forged metal parts to various industries, e.g. aircraft, off-road and locomotive. 
The site includes about 30 acres north of Southway Street, S.W. Most buildings were con
structed originally with a die shop being added in the 1950's. 

VI. GEOGRAPHIC/GEOLOGICAL 

The ground in the area of the facility is about 1070 feet above mean sea level. The ground 
elevation around the monitoring wells ranges from 1057.2 at 8-5 to 1075.5 at 8-8. The general 
high point of the property is just west of the forge shop and generally slopes in all directions from 
there. The east part of the property generally drains south towards Southway. However, very 
little storm water flows off the property or to Lagoon 3 due to Lagoons 1 & 2 being the receptor 
of the majority of the storm water from the buildings and yard drains. 

The majority of the storm drainage in this area both on and off the side percolates into the ground 
with no clear drainage course for surface run-off. From the Stark County Official Highway Map, 
it appears that drainage south of the railroad drains south to Hurford Run to the Nimishillen Creek. 
The area north of the railroad probably drains to Sippo Lake. 

According to the Stark County Soils survey the soils are defined as "Urban" . However, the 
adjacent soils are Canadice silt loam, Bogart silt loams, Chili gravelly loam, Chili silt loam and 
Conotton gravelly loam. These soils are generally classified as "deep, nearly level to steep, 
well-drained and somewhat poorly drained soils that have a loamy subsoil; formed mainly in 
glacial outwash." 

The seasonal groundwater table as identified during this assessment had a high point at MW-3 
west of the forge shop. The water table generally slopes to the north. 

For further geological and groundwater information refer to Exhibit A. 

VII. ENVIRONMENTAL ISSUES 

Polychlorianted Biphenyls (PCBs): PCBs are associated with electrical transformers, capaci
tors, and substations. Main transformers are sometimes maintained by the utility company. 
Three surface locations were sampled for PCBs adjacent to existing outside transformer pads. 

HB-1 indicated a concentration of 0.88 mg/kg of Aroclor #1260 PC8s. Also PC8's were identified 
at 8-6 having a concentration of 0.31 mg/kg. The contamination was at about 1 foot and 5 foot, 
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respectfully. Under 40 CFR 302.4 the reportable quantity for PCBs is 1 O pounds. The actual 
quantity can be determined after an investigation as to the content, if any, in the electrical 
transformers. 

Friable Asbestos: Asbestos was not a part of this assessment. It was reported that Canton Drop 
Forge has an ongoing abatement program for the removal or encapsulating of the affected areas. 
Asbestos is regulated under 40 CFR Part 61 and 29 CFR 1910. 

Underground Storage Tanks: There are two areas which have underground storage tanks. , 
These tanks are located on Figure 4.1, "Site Plan" of the R & R Report marked Exhibit A. The 
description of the tank areas is described on page 4 of the R & R Report. Underground storage 
tanks are regulated by "BUSTR" under OAC 1301 :7-9. USEPA regulations are found in 40 CFR 
Part 280. The existing UST's store quench oil and heating oil. 

Hazardous Substances: Canton Drop Forge is on the "1991 Master Site List• published by the 
Division of Emergency and Remedial Response of Ohio EPA. During our soil and groundwater 
assessment the following contaminates were discovered: 

Volatile and Semi-Volatile Organic Compounds 

Polychlorinated Biphenyls (PCB' s) 

Total Petroleum Hydrocarbons 

2 - Butanone (Methyl Ethyl Ketone) 

1, 1, 1 - Trichlorethane 

Tetrachlorethene 

Location 

B-6 

HB-1 

B-5 

B-6 

B-8 

B-1 

B-3 

B-4 

B-6 

B-8 

B-6 

B-7 

-5-

Concentration 

0.31 mg/kg 

0.88 mg/kg 

4400 mg/kg 

5100 mg/kg 

6800 mg/kg 

140 ug/kg 

22.ug/kg 

11 ug/kg 

110 ug/kg 

18 ug/kg 

51 ug/kg 

26 ug/kg 
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Water 
Regulated 

Name Location Concentration Limits 

Total Petroleum Hydrocarbons MW-8 34 mg/1 No limit set* 

Chloromethane MW-8 21 ug/1 No limit set 

Barium MW-8 1.9 mg/1 2.0 mg/1 (40 CFR 141.51) 

'Note: Total Petroleum Hydrocarbons are not regulated under the SOWA, however, constituents 
of hydrocarbons are, i.e., BETX and were not detected. 

It should be noted that all samples mentioned in Exhibit A designated by "S" were taken and 
analyzed by USEPA. 

For other metal concentrations in the groundwater and soil samples refer to the R & R Report 
Tables 5.5 (pages 31 thru 33) and 5.10 (pages 41 thru 43). The metal concentrations in the soil 
are within normal background levels according to the US Geological Survey Professional Paper 
1270 dated 1984 except for arsenic {170 mg/kg in B-7), Chormium {2000 mg/kg in B-6), and 
nickel {1800 mg/kg in 8-6). The lead in MW-2 was retested and showed below the detection 
limit. 

Industrial Waste Treatment: Presently all domestic waste goes to the Massillon Public Treatment 
Facility. The industrial waste consisting of oil and other contact water presently is treated in 
three lagoons. The oil and water (including storm water) is separated in Lagoon #1 and the 
water is pumped to Lagoon #2. Lagoon #2 receives storm water along with other contact water 
including boiler blow down. Oil and water are separated with the clean water being discharged 
to Lagoon #3. Lagoon #3 had no visible oil and the metal series test for Drinking Water yielded 
no metals above the SOWA Limits. There are no visible discharges pipes from any lagoon to 
the surface waters of Ohio. 

Environmental Database: A database to investigate other environmental issues was imple
mented through Environmental Risk Information and Imaging Services Report (see Exhibit 8). 
A summary of that information follows: 

• Canton Drop Forge is on the 1991 Master List for Ohio (D00 1 - A solid waste exhibits the char
acteristic of ignitability) 

• Canton Drop Forge is in the CERCLA database 

- -• Canton Drop Forge - EPA ID #OHD004465142 
r '. r ,.:;", 1-1'-

• The report indicated a Court Docket #05-86-0111 

• Canton Drop Forge reported a petroleum release on 4/2/90 -

VIII. LIMITATION OF LIABILITY 

/'1 ;-t'1~G~ 
~ 

It is expressly understood that the undersigned has not conducted any detailed engineering 
studies of the integrity of the facilities or properties. The statements set forth in this assessment 
are not to be construed as a guarantee or warranty. 

-6-
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IX. STANDARD OF CARE: 

The services performed by Hammontree and Associates, Limited for this soil and groundwater 
Assessment was conducted in a manner consistent with the level of care and skill ordinarily 
exercised by firms similar to Hammontree and Associates, Limited which are currently providing 
similar services. · 

Canton Drop Forge recognizes that subsurface conditions or other field conditions may vary from 
those encountered at locations where samplings, surveys or other observations are made by 
Hammontree and Associates, Limited. 

X. RECOMMENDATIONS: 

The following recommendations are a result of the soil and groundwater assessment: 

• Remediate the area in and around B-8 located south of Lagoon #3. 

• Separate the industrial waste stream from the storm sewer system. 

'·. 
• Provide an industrial pretreatment system to be discharged to the City of Massillon Public 

Treatment works. 

• Remediate Lagoons #1 & 2 according to OEPA and USEPA regulations (40CFR279.12). 

• Consider conversion of Lagoons #1 and #2 to retention or detention basins for storm water. 

• If Lagoon #3 overflows its banks, the discharge may require an NPDES Permit. 

• Remove PCBs from the soil, if required. 

XI. CONCLUSION: 

Based on the above stated recommendations, we have concluded that proceeding to a remedial 
action Phase Ill is warranted. The tasks can be run concurrently or separately depending on 
your requirements. 

PCB Remediation 

• Determine PCB concentrations in transformers for regulatory purposes (40 CFR 761). This 
will effect the level of effort in any remediation. 

• Delineation of Remediation area (Depth and Width) 
• Prepare corrective action plan 
• OEPA approval (negotiations) 
• Implementation of plan (bidding, etc) 
• Remediation activities 
• Closure report to OEP A 
• OEP A Approval 

-7-
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Soil Boring #8 

• Delineation of Remediation Area 
(Depth and Width) (On-site only) 

• Characterize Waste (Lab & Pilot Studies) 
• Feasibility Study and Treatabi!ity Study - Remedial Options 
• Corrective Action Plan 
• OEP A Approval (negotiations) 
• Implementation of Plan (bidding, etc.) 
• Drain Lagoon #3 to permit remedial activities near the lagoon not to effect the water in Lagoon 

#3 or vice versa. 
• Remedial Activities 

Physical Removal off site, or 
Bio-Remediation 

• Evaluation and closures report to OEP A 
• OEP A approval 

Industrial Pretreatment . Phase I 

• Feasibility Report (General Plan) 
Characterization of Waste (Flow) 
Pilot Study 

• OEPA Approval (City of Massillon) 
• Prepare Plans and Specifications 
• OEP A Permit to Install 
• Bidding and Construction 
• No further action if discharged to Massillon 

Industrial Pretreatment - Phase II ( Lagoon Closure #1 of #2) 

• Work plan development 
• OEP A negotiation and approval 
• Implement work plan - Closure Assessment Report 

Delineation of Remediation Area 
Assessment of problem 

• OEP A negotiation and approval 
• Feasibility Study and Treatability Study 

Remedial Options 
• Corrective Action Plan 
• OEP A Approval 
• Implementation of Plan (bidding, etc.) 
• Drain Lagoons 
• Remedial Activities 

Physical removal off site, or 
Bio-Remediation 

• Evaluation and closure report to OEP A 
• Groundwater Monitoring and follow-up reports 
• OEP A Approval 

-8-
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I L 

'---··· --·~-----·-·~-. · ... 

XII, CERTIFICATION: 

We hereby certify that to the best of our knowledge and belief, ... 

• the statements of fact contained in this report are true and correct. 

• the reported analyses, opinions, and conclusions are limited only by the reported assump- tions 
and limiting conditions and are Hammontree and Associates, Limited' s unbiased professional 
analysis, opinion, and conclusions, 

• Hammontree and Associates, Limited' s compensation is not contingent on an action or event re
sulting from the analyses, opinions, and conclusions developed in this report, 

• we have made an inspecti9n of the property that is the subject of this report, 

• this report, to the best of our knowledge, is forwarded as an accurate representation of the site 
condition at the time reported. 

Lawrence D. Phillips, PE. · 

Partner 

-9-
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1.0 EXECUTIVE SUMMARY 

Cll.Jlton Drop Forge 
4575 Southway Street 

Canton, Ohio 

A Preliminary Soil and Groundwater Assessment was conducted 

at Canton Drop Forge located at 4575 Southway Street in Canton, 

Ohio. This assessment included the_advancement of eight (8) test 

borings, the installation of eight (8) monitoring wells within 

the borings, and shallow soil sampling. 

Soil samples obtained during the drilling operations were 

screened in the field using PID headspace techniques which aided 

in selecting a single soil sample from each boring for laboratory 

analysis. Each sample was submitted to an independent laboratory 

for analysis of total petroleum hydrocarbons (TPH) per EPA Method 

418.1, the Target Compound List (TCL) of volatile and semi

volatile organic compounds (SW846 8240 and 8270, respectively), 

polychlorinated biphenyls (PCBs, per SW846 8080), the TCL of 

metals (SW846 7000 series), total cyanide (SW846 9010), and total 

recoverable phenolics (SW846 9065). In addition, shallow soil 

samples obtained from three (3) exterior transformer locations 

were submitted for analysis of polychlorinated biphenyls (PCBs, 

per sw94·5 8080) . 

The boring program at the site revealed that the facility is 

underlain by predominantly brown sand and gravel which represents 

the shallow aquifer beneath the site. No laterally extensive 

clays or other impermeable intervals were identified that would 

provide a barrier to the vertical migration of potential 

contaminants at the site. Bedrock was not encountered by any of 

the borings advanced during this investigation. 

Significantly elevated voe concentrations were detected in 

soil samples obtained from one (1) of the eight (8) borings 

(B-8). The soil materials from B-8 were heavily stained by 

hydrocarbons, had a strong hydrocarbon odor, and a sheen was 

observed on the groundwater during sampling operations. 

Relatively low concentrations of volatile organic compounds 
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Canton Drop Forge 
4575 Soulhway Street · 

Canton, Ohio 

were detected in several of the analyzed soil samples. 

Polychlorinated biphenyls (PCBs) were detected in one hand auger 

boring sample and in one (1) boring sample. The detected 

concentrations of these compounds do not appear to represent a 

serious environmental risk but this does not disallow the 

possibility of more significant areas of concentration at other 

locations at the site. The analytical results indicated that 

several metals were present in the soil samples. However, the 

lack of appreciable concentrations of dissolved metals in the 

groundwater samples collected during this investigation suggests 

that the detected metals in soil have not significantly impacted 

the shallow groundwater beneath at the site. The lack of 

groundwater impact by the metals detected in the soil may be due 

to the non-leachable character of metals bound within or on the 

soil materials. The detected concentrations of TPH detected 

during this investigation represents the main environmental 

concern with regard to the condition of the soil at the site. 

Depending on the intended use of the site, however, the TPH may 

not pose a serious environmental risk. 

The groundwater in the shallow aquifer beneath the site 

appears to flow generally towards the north with an average 

calculated hydraulic gradient across the site of approximately 

0.006 feet/foot. The groundwater elevation in the vicinity of 

MW-3 is relatively high and may represent a local groundwater 

recharge area or a perched groundwater zone. The two (2) water 

wells present at the site may be influencing the potentiometric 

surface of the shallow groundwater zone beneath the site based on 

the groundwater "low" located in the vicinity of MW-4 and the 

water wells which suggests that the-deeper groundwater zone may 

be in communication with the shallow groundwater zone identified 

during this investigation. A perched groundwater zone was 

identified in the vicinity of MW-8 which appears to be in 

communication with the Lagoon No. 3. 

2 

CDF012327 



Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

Analytical results for the groundwater samples generally 

indicated low or non-detectable concentrations of the targeted 

compounds. Two (2) specific metals were identified which could 

indicate negative impact to the groundwater at the site. These 

metals involved the detected concentrations of dissolved lead in 

the groundwater sample from MW-2 and dissolved barium irt the 

groundwater sample from MW-8. Upon_re-sampling these two (2) 

monitoring wells, the detected lead concentration was below 

detection limits in the sample from MW-2, but the barium 

concentration in the sample from MW-8 still exceeded the USEPA 

Maximum Contaminant Level (1.0 ppm for barium) established for 

safe drinking water for barium. A water sample obtained from 

Lagoon No. 3, however, did not have a detectable concentration of 

barium which suggests the overall level of barium in the perched 

groundwater system (i.e. MW-8 vicinity and Lagoon No. 3) may not 

pose a serious health risk. The concentration of the other 

detectable constituents in the groundwater do not appear to pose 

a serious environmental risk. 

In conclusion, the main area of concern identified during 

this limited assessment at the site involves the petroleum 

hydrocarbon impacted soil and groundwater in the vicinity of 

MW-8. Based on the shallow borings-advanced in the vicinity of 

.MW-8 (i.e. borings B-9 through B-15), the hydrocarbon impacted 

area is limited to the west and north. The extent of the 

hydrocarbons to the east and south is unknown. The area's 

elevation relative to the surrounding properties would suggest 

that an off-site source for the hydrocarbon compounds is 

unlikely. An additional concern is the extent of the impermeable 

layer creating the perched groundwater zone in the area of MW-8. 

At the lateral edge of this layer, vertical migration of the 

residual hydrocarbons, if they persist, would not be restricted 

from impacting the deeper, primary shallow groundwater zone 

identified at the site during this investigation. 
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2.0 INTRODUCTION 

Canton Drop Forge 
4575 .Southway Street 

· Canton, Ohio 

R&R International, Incorporated, (R&R) was retained by 

Hammontree & Associates to conduct a Preliminary Soil and 

Groundwater Assessment at the Canton Drop Forge (CDF) located at 

4575 Southway Street in Canton, Ohio. The approximate location 

of the site is indicated on Figure 2.1. Properties adjacent to 

the subject site include the East Ohio Gas Company to the west as 

well as light and heavy industrial facilities to the north, east 

and west. Undeveloped wooded land is also present north of the 

site which includes a gravel pit and small ponds. Several 

residential properties are also located south and southwest of 

the site. Sippo Lake and Lake Myers are located within two miles 

of the site. 

Two (2) areas of underground storage tanks (USTs) are 

located at the site. Tank area 1, which is located west of the 

main forge, contains four (4) 25,000 gallon USTs that reportedly 

contain No. 2 fuel oil. Tank area 2, which is located east of 

the power house, contains four (4) 10,000 gallon USTs and one (1) 

20,000 gallon UST. The USTs at tank area 2 reportedly contain 

No. 6 fuel oil except for one 10,000 gallon UST·that contains 

"quench oil" (cooling oil). A 1,600 gallon gasoline UST was 

removed in 1990 and reportedly received a "no further action 

notification" from BUSTR following the closure activities. 

A preliminary assessment report was submitted to the United 

States Environmental Protection Agency (USEPA) on June 6, 1985. 

A Screening Site Inspection (report dated April 8, 1991) was 

conducted by Ecology and Environment, Incorporated, Field 

Investigation Team for the USEPA. The site inspection included 

a concise review of the site's background which is presented 

below: 
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2.2 Site Description 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

The CDF site is an active drop forge and manufacturing 
plant that currently manufactures parts for airplane, 
locomotive, and off-road transportation. The site is 
located at 4575 Southway SW, Stark County, Canton, Ohio 
(SW1/4NE1/4, sec. 13, T.l0N., R.9W.). The CDF site is 
located in a manufacturing and urban area of Canton (see 
Figure 2-1[2.1] for site location). The CDF site is 
approximately 25 acres in size. The manufacturing plant 
occupies 6 of the site's 25 acres of land. An on-site 
landfill for manufacturing-derived wastes is located on 8 
acres of the site. The remaining 11 acres of the site are 
used as parking and storage areas. 

2.3 Site History 

The Canton Drop Forge and Manufacturing plant began 
operation in 1945. The site was owned by the United States 
Army Air Corps (U.S. ACC). Canton Drop Forge and 
Manufacturing operated the site for U.S. ACC. The 
manufacturing plant forged airplane propeller hubs. It is 
not known what the land was used for, nor who owned the site 
prior to U.S. ACC (Bressanelli et al. 1990). 

In 1950, Canton Drop Forge and Manufacturing bought the 
site from U.S. ACC and continued on-site operations. In 
1981, the Corder Group bought the CDF site and is the 
current site owner and operator (Bressanelli et al. 1990). 

From 1950 to the present, various drop-forged parts for 
airplane, locomotive, and off-road transportation have been 
manufactured on-site. The manufacturing process, called 
drop forging, begins with the selection of feedstock. The 
feedstocks are composed of different types of [metals, 
including iron and nickel base alloys as well as titanium]. 
The feedstock is then cut to size and heated to 1,700· to 
2, 400°F. A steam-driven hammer forges the piece into the 
desired shape as formed by a die. Lubricating oils are used 
to coat the dies. The drop-forged product may then be heat 
treated and cooled by quench oils or cleaned by shot 
blasting or grit cleaning. Prior to 1981, pickle liquor was 
used for scaling the steel [very limited usage]. A small 
amount of grinding may be done on the product, or the 
product may be quality tested._ The tests performed on the 
product are magnaflux or zyglow, which are described as non
destructive [sic]. The product is then shipped to the 
customer. (Bressanelli et al. 1990). 

The on-site plant currently has 40 air permits for 
various plant operations (Bressanelli et al. 1990). 
Appendix B [Of USEPA report] includes the various permit 
numbers, descriptions, issuing dates, and expiration dates. 
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Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

Various waste disposal practices were used at the CDF 
site, including on- and off-site landfilling, collection of 
process water and oils in lagoons, and the reclaiming of 
waste oils and sludge. 

The on-site landfill was licensed by the Stark County 
Health Department (SCHD) in June 1976 (Bozerke 1977). The 
license number is not known. It is not known when the 
landfill began operating. Canton Drop Forge and 
Manufacturing closed the landfill in 1979 because it had 
reached its capacity. The on-site landfill was 
approximately 8 acres in size and was located in a natural 
depression east of the plant building. The landfill was 
divided into two zones, Zone A and Zone B. A scrap and 
salvage area was located in the middle of the landfill. 
Zone A was closed in October 1978, and Zone Bin 1979 
(Bressanelli et al. 1990). According to file information, a 
discrepancy exists regarding the closing date of Zone B. 
File information indicates that the landfill was still being 
used in late 1981. Canton Drop Forge and Manufacturing 
petitioned OEPA for an order of exemption under R.C. Section 
3724.02(g) for the disposal of brickbats, concrete, and wood 
pallets on June 3, 1981 (EPA 1981). OEPA granted the 
company's petition in a Director's Final Findings and Orders 
on October 15, 1981 (OEPA 1981a). 

The landfilling method used on-site was the dump and 
cover method. Cover material for the landfill included 
slag, ash, lime/soda softener sludge, and demolition wastes 
(Cavender 1978). According to Jerome P. Bressanelli, 
President of Canton Drop Forge and Manufacturing, the. 
landfill was covered with a clay soil of unknown thickness. 
Zone A of the landfill was used for the disposal of all 
wastes generated at the site. These wastes included oil 
sludge (gypsum), floor sweepings, trash, .. and rags (Cavender 
1978). Zone B of the landfill was used for the disposal of 
demolition wastes, concrete, and other exempt wastes. These 
wastes were piled around Lagoon #3, one of three on-site 
lagoons (Cavender 1978). 

In 1981, wastes generated on-site were hauled from the 
site by the following waste transporters: Buckeye 
Sanitation of Canton, Ohio (general trash); Carl Pandoli of 
Canton, Ohio (scrubber sludges); and R. E. Slutz Trucking of 
Canton, Ohio (ashes). All three transporters dumped at 
Breitenstine Landfill in Waynesburg, Ohio. Reclaimable oil 
was picked up by Northway Environmental Services of 
Ashtubula, Ohio, and was transported to one of three 
different sites. The sites were located in Harpersfield, 
Cleveland, and Waynesburg (Breitenstine Landfill), all in 
Ohio. Pickle liquor was picked up by Industrial Wastes 
Corporation of New Brighton, Pennsylvania, and dumped at a 
location in Darlington Township, Pennsylvania (OEPA 1981b). 
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Canton Drop Forge 
4575 Sou!hway Street 

Canton, Ohio 

[No pickle liquor was picked up from plant according to 
Canton Drop Forge personnel]. In 1990, wastes generated on
site were hauled from the site by the following waste 
transporters, Browning Ferris Industries of Akron, Ohio 
(general trash and Advance Drain and Sewer of Wooster, Ohio 
(scrubber sludges) (Bressanelli et al. 1990). 

A scrap and salvage area was located in the middle of 
the landfill area. This area was used to store scrap metal, 
old machinery, and other salvageable material. The scrap is 
sold whenever the market price is high (Cavender 1978; 
Bressanelli et al. 1990). 

There are three man-made lagoons at the CDF site that 
are used to collect and treat plant process water. Used 
process water containing lubricating oil is dumped into 
Lagoon #1, where some of the oil is then skimmed off the 
water and collected in a 2,000-gallon tank. The lubricating 
oil is used to lubricate dies (Bressanelli et al. 1990). 
The water is then pumped via an underground pipe to Lagoon 
#2, where the rest of the oil is skimmed off the water. The 
waste oil is collected in two 2,000-gallon tanks. The water 
is then pumped through an underground pipe to Lagoon #3 for 
evaporation and infiltration. Lagan #1 is located in the 
southwest corner of the site. Lagoons #2 and #3 were 
excavated from and are located in the landfill area 
(Cavender 1978). It is not known from what material Lagoon 
#1 was excavated. None of the lagoons were lined 
(Bressanelli 1990). FIT did not observe any drums in the 
lagoons at the time of the SSI. 

Beginning in 1976, Canton Drop Forge and Manufacturing 
was required by both SCHD and OEPA to file solid waste 
disposal operation reports for"the on-site landfill and to 
apply for a landfill license (Bozerke 1977; Cavender 1978; 
Bressanelli et al. 1990). Canton Drop Forge and 
Manufacturing submitted a RCRA 3001 Notification as a 
Generator of Hazardous Waste for its FOlO quench oil sludge 
on August 8, 1980. The FOlO Quench oil sludge was later 
reclassified to include only those oils that contain 
cyanide. The quench oil used on-site in the manufacturing 
process does not contain cyanide. 

The company filed a petition on June 3, 1981, with OEPA 
requesting an order of exemption under R.C. Section 
3734. 02 (G) for the disposal of brickbats, concrete, and wood 
pallets in the on-site landfill. OEPA granted the exemption 
in a Director's Final Findings and Orders in June 15, 1978 
(OEPA 1981a). 

OEPA conducted a site inspection of the CDF site on 
June 30, 1983, in response to a complaint regarding buried 
drums and sludges. OEPA officials observed 15 to 20 
partially exposed and leaking drums buried along the edges 
of Lagoon #2. The drums were buried in the late 1960s. 
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Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

OEPA recommended that Canton Drop Forge and Manufacturing 
cover the sides of Lagoon #2 with 2 feet of compacted clay
type material (OEPA 1983). No drums were observed in the 
pit lagoons during the FIT SSI. The fate of these drums is 
not known. FIT did not collect any soil samples because the 
exact location of the exposed drums was not known. 

No additional enforcement actions regarding the CDF 
site had taken place as of the date of the SSI. 

The objective of this Soil and Groundwater Assessment was to 

obtain additional data concerning the distribution and 

concentration of potential contamination in the soil and 

groundwater at this site. This report summarizes the findings of 

the hydrogeological assessment work conducted. 
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3.0 SCOPE OF SERVICES 

Canton Drop Forge 
4575_Southway Street 

Canton, Ohio 

In order to accomplish the objectives of this preliminary 

soil and groundwater assessment, R&R International was limited to 

the execution of the following tasks: 

Task I - Drilling Operations: Eight (8) borings were advanced to 

seven and one-half (7.5) feet below the water table or auger 

refusal, whichever occurred first. During the advancement of the 

borings, soil samples were collected on a continuous basis. 

Monitoring wells were installed within the borings after the

presence of saturated conditions was confirmed within the drilled 

interval. The locations of the borings were determined by R&R 

and Hammontree Associates and discussed with CDF personnel to 

clear utilities and high traffic areas during an initial site 

visit. Borings were positioned to address specific environmental 

concerns identified at the site. 

Task II - Analysis of the Samples: _Split-spoon soil samples were 

field screened using PID headspace screening techniques. The 

headspace analysis results was used as an aid in the selection of 

a single soil sample from each boring for submission to an 

independent laboratory for analysis of the following parameters: 

• Total Petroleum Hydrocarbons (TPH) - EPA Method 418.1 

• Target Compound List of Volatile Organic Compounds -
Method SW846 8240 

• Target Compound List of Semi-Volatile Organic Compounds 
- Method SW846 8270 

• Polychlorinated Biphenyls (PCBs) - Method SW846 8080 

• Target Compound List of Metals - Method SW846 7000 
Series 

• Total Cyanide - Method SW846 9010 
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• Total Recoverable Phenolics - Method SW846 9065 

Shallow soil samples were collected from locations near the 

three (3) transformer areas located outside of the plant 

buildings and were submitted to an independent laboratory for 

analysis of the following parameter: 

• Polychlorinated Biphenyls (PCBs) - Method SW846 8080 

Groundwater samples collected from the monitoring wells 

containing sufficient water were submitted to an independent 

laboratory for analysis of the following parameters: 

• Total Petroleum Hydrocarbons (TPH) - EPA Method 418.1 

• Target Compound List of Volatile Organic Compounds -
Method SW846 8240 

• Target Compound List of Semi-Volatile Organic compounds 
- Method SW846 8270 

• Polychlorinated Biphenyls (PCBs) - Method SW846 8080 

• Target Compound List of Metals - Method SW846 7000 
Series 

• Total Cyanide - Method SW846 9010 

• Total Recoverable Phenolics - Method SW846 9065 

Task IV - Technical Report: A technical report (this document) 

was prepared which summarizes the findings of all tasks executed 

for this project. 
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4.0 FIELD ACTIVITIES 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

Field activities performed during this phase of work 

consisted of drilling operations, soil sampling, monitoring well 

installation, groundwater measurement and sampling, as well as 

shallow soil sampling. A description of these activities is 

presented in the following sections. 

4.1 Drilling Operations 

Drilling operations were conducted November 24 through 

December 4, 1992. An R&R environmental geologist supervised the 

drilling of eight (8) test borings using 4.25 inch inside 

diameter, continuous flight, hollow stem augers. The locations 

of the borings are identified on the Site Plan (Figure 4.1). 

Drilling logs for each boring are presented in Appendix A of this 

report. The locations of the borings were determined by R&R, 

Hammontree personnel, and discussed with CDF personnel to clear 

utilities during a pre-inspection visit to the site. An 

additional seven (7) shallow borings were advanced in the 

vicinity of B-8 after evidence of residual hydrocarbon compounds 

was encountered during field operations. The location of the 

additional borings were determined in the field by R&R and 

Hammontree, while CDF personnel were present, in an attempt to 

delineate the extent of the impacted shallow soils. 

All sampling and drilling equipment that contacted the 

borings during drilling operations was decontaminated by high 

pressure steam cleaning between boring locations. Soil cuttings 

generated during the drilling operations were placed between 

plastic sheeting at each boring location and left at the site for 

subsequent disposal by Canton Drop Forge and Manufacturing. 

4.2 Soil Sampling 

Soil samples were collected on a continuous basis from 

borings B-1 through B-8 using a split-spoon sampling device (ASTM 
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Canton Drop Forge 
4575 Southway street 

Canton, Ohio 

Each split-spoon sample was carefully examined and 

logged by the supervising R&R environmental geologist noting the 

recovery, soil type, moisture content and any evidence of 

contamination such as staining or odors. 

Representative samples of the recovered soil materials were 

split and placed in one (1) four-ounce glass jar and one (1) 

eight-ounce glass jar (or three (3) four-ounce glass jars). Each 

jar was promptly sealed with a screw-on Teflon® lined lid and a 

label was placed on each sample jar indicating the sample 

identification number as well as the date and time of collection. 

One (1) of the jars was covered with aluminum foil prior to being 

sealed with the lid. The other soil sample(s) were promptly 

placed in an ice filled cooler (4°C). After a period of sample 

stabilization (not less than 15 minutes), the headspace gas in 

the foil covered sample jar was tested for the presence of 

volatile organic compounds (VOCs) using a photoionization 

detector (PID). This was accomplished by inserting the 

instrument probe into the jar through the aluminum foil seal and 

then observing the maximum voe reading. These values were 

recorded for each soil sample and were used to aid in the 

selection of a soil sample for laboratory analysis. The 

selection of soil samples for laboratory analysis was approved by 

CDF personnel prior to submitting the samples to the laboratory. 

The shallow soil samples were collected from locations near 

specific exterior electrical transformers with a hand-auger. The 

sample locations were determined by an R&R environmental 

geologist based on the local topography and proximity to the 

transformers. The soil samples were collected from depths 

ranging between 0.5 and 1.5 feet. The soil samples were promptly 

placed in eight-ounce glass jars and placed in an ice-filled 

cooler ( 4°C) • 

All sampling equipment that contacted the soils was 

carefully decontaminated between sampling events using a 
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laboratory grade soap and a fresh water rinse. 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

The sampling 

equipment was permitted to air dry prior to re-use. 

4.3 Monitoring Well Installation 

Monitoring wells were installed in borings B-1 through B-8 

after the presence of saturated conditions was confirmed within 

the drilled interval. The wells were constructed of 2-inch, 

schedule 40 PVC casing and 0.010-inch, slotted well screen. The 

annulus between the boring wall and.the screen was filled with 

coarse sand, sufficient to cover the screened interval. A 

bentonite pellet seal was placed above the sand interval to 

prevent vertica_l fluid migration along the wellbore. A 

cement-bentonite grout was placed into the annulus of the well 

sufficient to bring the grout to within one (1) foot of grade. A 

lockable, expansion-type well cap was installed at the top of 

each casing string. The wells installed for this investigation 

were completed with a protective steel casing set in concrete. 

Well construction details are provided on the Monitoring Well 

Diagrams included in Appendix A of this report. 

The monitoring wells installed during this investigation 

were properly developed by surging and then bailing to remove 

three (3) to five (5) times the calculated well volumes or 

bailing the wells dry, whichever occurred first. Well 

development and sampling data is included in Appendix B of this 

report. Development water generated during the field operations 

was contained in fifty-five (55) gallon drums which was labeled 

as to their contents and left at the site for subsequent disposal 

by Canton Drop Forge and Manufacturing. 

4.4 Site Survey 

The relative elevations of the well casing tops were 

established by surveying conducted by Hammontree & Associates. A 

United States Geological Survey (U.S.G.S.) benchmark was located 
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north of the northwest corner of the site with an elevation of 

1069.15 feet. The elevation of each well casing top was 

referenced to this benchmark and is accurate to 0.01 feet. A 

site plan showing the location of the monitoring wells relative 

to the existing structures as well as the benchmark was also 

prepared (Figure 4.1). 

4.5 Groundwater Measurement and Sampling 

On December 7, 1992, groundwater depths in all the 

monitoring wells were measured prior to developing and sampling 

procedures while groundwater was in-a static condition. 

Groundwater depths were measured using an electronic interface 

probe which can detect groundwater as well as phase-separated 

hydrocarbon layers and is accurate to within 0.01 feet. No phase 

separated hydrocarbons were detected in the monitoring wells 

during the this investigation. 

After groundwater depths were recorded, the wells were 

properly developed and sampled following USEPA sampling 

protocols. The groundwater samples were inspected for separate 

phase compounds, color and odor. The samples were preserved with 

the appropriate acid supplied by the laboratory and were promptly 

placed in a ice-pack filled cooler (4°C). A label was placed on 

each sample jar indicating the sample identification number as 

well as the time and date of collection. A chain-of-custody form 

was prepared to document sample handling (see Appendix D). 

On January 6, 1993, additional-groundwater samples were 

collected from MW-2 and MW-8 to confirm the analytical results 

reported for the samples obtained on December 7, 1992. A water 

sample was obtained from Lagoon No. 3 for analysis of the Target 

Compound List of metals. 
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5.0 FINDINGS OF INVESTIGATION 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

Background research and the field activities conducted at 

this site yielded information regarding the geological and 

hydrological setting of the site. The laboratory analysis of the 

soil and groundwater samples submitted provided information 

concerning the presence or absence of the targeted compounds in 

the subsurface at this site. This information is summarized in 

the following sections. 

5.1 Geology 

According to the Glacial Map of Ohio (1967) published by the 

Ohio Department of Natural Resources (ODNR), the project site 

lies in an area of kames and eskers. These deposits are high, 

steep hummocks and long, sinuous ridges, respectively, composed 

almost entirely of interbedded sand and gravel. The thickness of 

these melt-water deposits range from 10 to 200 feet thick. These 

materials are generally considered to be highly susceptible to 

the infiltration and migration of contaminants due to their high 

permeability. 

According to the soil survey map of Stark County (October, 

1971) published by the U.S. Department of Agriculture, near 

surface soils at the site are comprised of the Chili-Wheeling

Shoals Association and Canfield-Wooster Association. In general, 

Chili-Wheeling-Shoals soils formed in glacial outwash and are 

deep, nearly level to steep, and well-drained. The Canfield

Wooster soils are deep, sloping to steep, moderately well drained 

to well drained, and formed in loamy glacial till. Overall, the 

soil at the site is classified as Urban which means that cut and 

fill operations may have altered the original soil profile to an 

unrecognizable extent. 

Bedrock beneath the site is estimated to lie 70 feet beneath 

the existing grade. At this depth bedrock is expected to be 
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comprised of Pennsylvanian aged Pottsville and Allegheny 

formations. These formations consist of interbedded coal, 

sandstone, shale, and limestone. 

The soil borings at the site encountered predominantly brown 

sand and gravel. Borings B-2, B-4, B-5, and B-6 encountered 

intervals of brown silt interbedded with the sand and gravel. 

Boring B-8 encountered brown silt and hydrocarbon stained silt to 

a termination depth of 11.0 feet. No laterally continuous 

impermeable layers (i.e. clay rich intervals) were encountered 

during this investigation that would represent a barrier to 

vertical migration in any of the borings. Bedrock was not 

encountered in any of the borings advanced during this 

investigation. For specific subsurface conditions at various 

depths, refer to the boring logs presented in Appendix A of this 

report. 

5.2 Hydrogeology 

Hydrogeological conditions at the site were researched by 

consulting the Groundwater Resources of Stark County Map 

published in 1988 by the Ohio Department of Natural Resources 

(ODNR) as well as reviewing located water well records for water 

wells located in the vicinity of the site. Three (3) water wells 

identified by ODNR are within one-half mile of the site. Two (2) 

additional water wells are present on the subject site. All five 

(5) wells penetrated soil materials similar to the soils 

encountered during this investigation. Four (4) of the five (5) 

wells were drilled to depths ranging from 215 to 425 feet and 

penetrated bedrock at depths ranging from 88 to 235 feet. Static 

groundwater levels ranged from 25 to 92 feet. The water well 

located southwest of the site was terminated at 84 feet in sand 

and gravel and is likely producing water from the shallow 

groundwater zone identified at the site during this 

investigation. Test rates for the wells set into bedrock ranged 
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from 34 to 300 gallons per minute (gpm). The well set in sand 

and gravel had a test rate of 10 gpm. From the water well report 

information it is not known whether the shales encountered in the 

water wells represent an impermeable layer between the shallow 

groundwater zone identified during this investigation and the 

groundwater zone from which four (4) of the five (5) local water 

wells are producing water. The shales are described with respect 

to color (dark to black) but do not provide any detail about 

weathering, fractures, or other indicators of permeability. 

Copies of the water well logs are included in Appendix C. 

The groundwater resources map indicates that the site is 

located in the best groundwater area in Stark County. Yields of 

more than 500 gpm can be developed from the permeable sand and 

gravel deposits in deep buried valleys. 

Groundwater was encountered in borings B-1 through B-8 

during this investigation. Static water levels in the monitoring 

wells installed in the borings ranged between depths of 35.28 to 

50.88 feet below the tops of the well casings during the well 

sampling activities which took place on December 7, 1992. The 

static .water level in MW-8 was 6.47 feet below the top of the 

well casing and represents a perched groundwater zone. An 

apparent drop of the potentiometric surface of the shallow 

groundwater zone between well installation and groundwater 

sampling activities resulted in low water column heights in MW-1 

and MW-5 which precluded the collection of sufficient samples for 

laboratory analyses. The groundwater level measurements obtained 

on December 7, 1992; are summarized in Table 5.1. This 

information has been used to construct a potentiometric surface 

map of the site which is presented in Figure 5.1. According to 

the potentiometric surface map, the shallow groundwater zone 

beneath the site generally flows towards the north. The average 

hydraulic gradient of the shallow aquifer intersected by the 

monitoring wells was calculated at approximately 0.006 feet/foot. 
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WELL 
NUMBER 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

NOTES: 1. 

2. 

TABLE 5.1 

GROUNDWATER MEASUREMENTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

MEASUREMENT DATE: DECEMBER 7 AND 8, 1992 

RELATIVE RELATIVE 
DEPTH ELEVATION ELEVATION OF 
TO WA'f~f OF CA~JfG WATER 
{FT.) (FT.) (FT.) (2 ) 

49.87 1075.51 1025.64 

42.57 1069.98 1027.41 

37.70 1071.01 1033.31 

50.88 1073.28 1022.40 

35.28 1059.72 1024.44 

47. 95 1071. 61 1023.66 

50.15 1074.20 1024.05 

6.47 1077.62 1071.15 

Depth to water measured from north side of casing. 

Relative elevation of casing and water reference a 
U.S.C.G.S. benchmark located north of the northwest 
corner of the site with an elevation of 1069.15 feet 
above mean sea level. See Site Plan (Figure 4.1) 
for the location of the benchmark. 

3. No phase separated hydrocarbons were detected in any 
of the monitoring wells during the investigation. 
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Canton Drop Forge 
4575 Southway Street 

Canton, Ohlo 

A radial flow pattern located in the vicinity of MW-3 suggests a 

local recharge source. The permeable fill materials of the UST 

area 1 may be the cause of this local groundwater elevation 

"high". An alternate interpretation is that the groundwater 

"high" represents a perched groundwater zone caused by the clay 

and silty clay encountered at 38.0 to 39.0 feet and 40.0 to 41.0 

feet, respectively. The on-site water wells appear that they may 

be influencing the potentiometric surface of th~ shallow 

groundwater zone at the site as indicated by the generally lower 

groundwater elevation in the area of the on-site water wells and 

MW-4. The groundwater encountered in MW-8 represents a perched 

groundwater zone and is likely in communication with Lagoon No. 3 

based on the similar water elevations. 

5.3 Target Compounds in the Subsurface 

Results obtained from the laboratory analysis of the soil 

and groundwater samples indicate the presence of several of the 

targeted compounds in the soil and groundwater at the site. 

Details of the distribution and concentration of the compounds 

encountered at the site during this investigation are provided in 

the following sections. 

5.3.1 Soil Analytical Results 

All soil samples obtained during the advancement of 

each boring at the site were field screened for volatile 

organic compounds (VOCs) with a photoionization detector 

(PID) using headspace analysis techniques. Table 5.2 

summarizes the data recorded from the headspace screening 

during this investigation. 

The headspace analysis data indicates that 

significantly elevated voe concentrations were detected in 

soil samples obtained from only one (1) of the eight (8) 

borings advanced at the site during this investigation 

(i.e. B-8). The maximum voe concentration detected in the 

soils from B-8 was 141 ppm. The elevated concentrations 
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SOIL 
TABLE 5.2 

SAMPLE HEADSPACE ANALYSIS 
CANTON DROP FORGE 

4575 SOUTHWAY STREET 
CANTON, OHIO 

Canton Drop Forge 
4575 Soothway Street 

Canton~ Ohio 

SAMPLE DATES: NOVEMBER 24 TO DECEMBER 4, 1992 

SAMPLE 
DEPTH 

1.0-3_0 

3_0-5_0 

5.0-7.0 

7.0-9.0 

9.0-11.0 

11.0-13.0 

13.0-15.0 

15.0-17_0 

17.0-19.0 

19 .0-21.0 

21. 0-23. 0 

23.0-25.0 

25_0-27_0 

27.0-29.0 

29.0-31.0 

31.0-33.0 

33.0-35.0 

35.0737.0 

37_0-39.0 

39.0-41.0 

41.0-43.0 

43.0-45.0 

45.0-47.0 

47.0-49.0 

49.0-51.0 

51.0-53.0 

53_0-55.0 

B-l 
(ppm) 

23.8 

2.3 

1. 7 

1.9 

1.7 

1.7 

1.8 

2.4 

2.2 

N_R_ 

2.1 

2_1 

1.8 

1.6 

1.9 

1.8* 

1.5 

1.6 

1.6 

2.5 

2.1 

2_2 

4.2 

4-0 

HEADSPACE VOLATILE 
B-2 B-3 B-4 -

(ppm) (ppm) (ppm) 

1.2 

1.2 

0.2 

3.4 

2.2 

1.9 

1.3 

1.3 

2.0 

3.7 

1.0 

1.2 

1.4 

1.1 

1.0 

0.9* 

1.7• 

1.1 

1. 7 

1.9 

1.1 

1. 7 

2.7 

1.6 

2_8 

2.2 

1.8 

2.2 

1.6 

1.7 

N.R-

1. 7 

2.0 

2.1 

2.4 

2.6 

2.3 

3_1 

3.3 

2.8 

2.7* 

3.1 

1.8 

1.9 

3.0 

3_0 

3.2 

3.5 

2.6 

2_2 

1.8 

0.7. 

0.7 

0.9 

1.5 

1.1 

0.8 

1.4 

12-1* 

4. 0" 

2.9 

0.0 

0.0 

0.0 

2.2 

1.1 

0.0 

0.0 

0.0 

55.0-57.0 0.3 

57.0-59.0 0.0 

CONCENTRATION 
B-5 B-6 

(ppm) (ppm) 

3_7 

4.6* 

N.R. 

5.0* 

2_6 

2.6 

3.3 

1.7 

2.6 

N.R. 

2.9 

2. J. 
2.4 

4.3 

4.5 

2_9 

9.2 

12.6W 

9.9* 

7.7 

8_1 

10.5 

4.4 

3.2 

N.R. 

5.8 

8_0 

9.7 

8.2 

2.8 

8.8 

6.5 

7.0 

8.0 

8.8 

10.0 

7.2 

11.4 

8.0 

8.1 

4.6 

5.9 

4.6 

B-7 
(ppm) 

10.6 

5.5 

3_8 

1.2 

4_2 

3_7 

2.2 

3.4 

4.5 

3_0 

4_1 

6.1 

5.8 

6.2 

3.4 

11.1* 

9.7* 

7.7 

10_8 

9.6 

7.5 

5.1 

4.5 

1.4 

1.8 

1.5 

1.8 

B-8 
(ppm) 

1.6 

1.8 

2.5 

141* 

12_9 .. 

NOTES: 1. Photoionization detector utilized during this Investigation was 
a Photovac Microtip® Model HL-2000 fitted with a 10.6 eV lamp 
and calibrated to 100 ppm isobutylene. 

2. * Sample which was submitted for laboratory analyses. 
3. N.R. = No sample recovery. 
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were detected in samples obtained between the depths of 7.0 

and 9.0 feet. The maximum concentrations in the soil 

samples obtained from the other seven (7) borings ranged 

from 3.3 ppm (B-3) to 23.8 ppm· (B-1). The soil sample from 

B-8 also had significant hydrocarbon staining and odor. A 

sheen was also noted on the split-spoon during soil 

sampling. Subsequent to encountering the hydrocarbon 

impacted soils in B-8, a series of shallow borings 

designated B-9 through B-15, were advanced in the immediate 

area of B-8 (see Figure 4.1), as per the request of Canton 

Drop Forge personnel (Jerry Bressanelli, et al.). These 

shallow borings were an attempt to delineate the extent of 

the hydrocarbon compound impacted soil. All seven (7) 

borings encountered similar subsurface conditions comprised 

of silty soil materials. Borings B-9, B-11, B-14, and B-15 

encountered evidence of hydrocarbon impacted soils. No soil 

samples were collected during the advancement of borings B-9 

through B-15 and no well logs were generated. 

The concentration of voes.from borings B-1 through B-8 

as determined by the PID headspace analyses, the presence of 

staining, and odor, as well as the depth of the sample with 

respect to the groundwater level were considered in the 

determination of a sample to submit to an independent 

laboratory for analysis. Final approval of all soil samples 

selected for laboratory analysis was obtained by CDF 

personnel (i.e. Keith Houseknecht).· The soil samples-were 

analyzed for total petroleum hydrocarbons (TPH) per EPA 

Method 418.1, the Target Compound List (TCL) of volatile and 

semi-volatile organic compounds (SW846 8240 and 8270, 

respectively), polychlorinated biphenyls (PCBs, per SW846 

8080), the TCL of metals (SW846 7000 series), total cyanide 

(SW846 9010), and total recoverable phenolics (SW846 9065). 

In addition, the hand-augered soil samples obtained from 
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near the three (3) 

Cnnton Drop Forge 
457 5 Southw.ay Street 

C11nton, Ohio 

exterior transformer locations were 

submitted for analysis of polychlorinated biphenyls (PCBs, 

per SW846 8080). Transformers are often a source of PCBs. 

The results of the soil analyses obtained during this and 

the previous EPA investigation are presented in Tables 5.3, 

5.4, 5.5, as well as 5.6. These tables were used to 

generate Figures 5.2 and 5.3, maps of detected targeted 

compounds in soil at the site. Complete laboratory 

analytical reports are included in Appendix D of this 

report. 

The analytical results indicate that no detectable· 

concentrations of total recoverable phenolics or total 

cyanide were detected in any of the submitted soil samples. 

PCBs were only detected in one (1) soil sample (B-6) with a 

concentration of 0.31 mg/Kg. 

Total petroleum hydrocarbons (TPH) were detected in 

three (3) of the eight (8) soil samples. The reported 

conc_entrations ranged from 4400 mg/Kg (B-5) to 6800 mg/Kg 

(B-8). The three (3) samples were obtained from borings 

located in the landfill area on the eastern half of the 

site. 

The analytical results indicate that at least one (1) 

volatile organic compound was detected in six (6) of the 

eight (8) soil samples obtained during this investigation. 

The detected compounds included 2-butanone (methyl ethyl 

ketone), tertrachloroethene, and 1,1,1-trichloroethane. 

These are not known residual petroleum hydrocarbons. The 

sample from B-1 had a reported concentration of 2-butanone 

140 ug/Kg. Tetrachloroethene was detected in two (2) of the 

soil samples with reported concentrations of 26 ug/Kg(B-7) 

and 51 ug/Kg (B-6). The soil samples from B-3, B-4, and B-8 

had detectable concentrations of 1,1,1-trichloroethane 

ranging from 11 (B-4) to 18 ug/Kg (B-8). The soil samples 

obtained from B-2 and B-5 had no detectable concentrations 
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SAMPLE NUMBER 
SAMPLE DEPTH 
(FT.) 

TABLE 5.3 

SUMMARY OF SOIL ANALYTICAL RESULTS 

CANTON DROP FORGE 

TOTAL CYANIDE 
(mg/Kg) 

4575 SOOTHWAY STREET 
CANTON, OHIO 

POLYCHLORINATED 
BIPHENYLS {PCBs) 

(mg/Kg) 

TOTAL PETROLEUM 
HYDROCARBONS 

(EPA Method 418.1) 
{mg/Kg) 

Sam2le Dates : May 16, 1990 

S-1 (0 . 0-0 . 5) BDL BDL N/A 

S-2 (0.0-0.5) BDL BDL N/A 

S-3 (0.0~0.5) 1. 3 BDL N/A 

S-4 (0.0-0.5) BDL BDL N/A 

s-s (0 . 0-0 . 5) BDL BDL N/A 

S-6 (0.0-0 . 5) BDL BDL N/A 

S-7 (0.0-0 . 5) · BDL BDL N/A 

S-8 (0.0-0.5) BDL BDL N/A 

S-9 lO .D-~.; ) ~t1 i't)1 ~(k 

Sample Date: November 24 to December 4, 1992 

B-1 {31,0-33,0l DDL IDlla BI:!li 

26 

Canton Drop Forge 
457 5 Southway Street 

Canton, Ohio 

TOTAL RECOVERABLE 
PHENOL I CS 

(mg/Kg) 

N/A 
N/A 
N/A 
N/ A 
N/A 
N/A 
N/A 
N/A 
N/A. 
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SAMPLE NUMBER 
SAMPLE DEPTH 
(FT.) 

TABLE 5.3 (CONTINUED) 

SUMMARY OF SOIL ANALYTICAL RESULTS 

CANTON DROP FORGE 

TOTAL CYANIDE 
(mg/Kg) 

4575 SOUTHWAY STREET 
CANTON, OHIO 

POLYCHLORINATED 
BIPHENYLS (PCBs) 

TOTAL PETROLEUM 
HYDROCARBONS 

(mg/Kg) (EPA Method 418.1) 
(mg/Kg) 

Sarngle Date: N2vember 24 to December 8, 1922 

B-2 (31.0-35.0) BDL BDL BDL 

B-3 (35. 0-39. 0) BDL BDL BDL 

B-4 (33.0-37.0) BDL BDL BDL 

B-5 (3.0-9.0) BDL BDL 4400 

B-6 (3.0-7.0) BDL 0.31 5100 

B-7 (31.0-35.0) BDL BDL BDL 

E-8 (:Z Q-J l ,Q) EDI, EDL 68QQ 

NOTES: 1. BDL = Below detection limits 

2. N/A = Not analyzed 

\.!an ton Dropil'"orge 
457 5 Southway Street 

Canton, Ohio 

TOTAL RECOVERABLE 
PHENOLICS 

(mg/Kg) 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

EDL 

3. Detailed analytical results are reported in Appendix D of this report. 
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TABLE 5.4 

Canton Drop Forge 
4575 Southw11y Street 

Canton, Ohio 

SUMMARY OF SOIL VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS 
TARGET COMPOUND LIST RESULTS 

SAMPLE NUMBER 
SAMPLE DEPTH 
(FT.} 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

COMPOUND DETECTED 

Sample Date: May 16, 1990 

S-1 (0.0-0.5) 

S-2 (0.0-0.5) 

S-3 (0.0-0.5) 

S-4 (0.0-0.5) 

S-5 (0.0-0.5) 

None 

1,1,1-Trichloroethane 
Toluene 
Ethylbenzene 
Xylene 

Naphthalene 
Fluorene 
Phenanthrene 
Di-n-butylphthalate 
Pyrene 

None 

Benzoic Acid 
Chrysene 

Methylene Chloride 
Bis (2-ethylhexyl} phthalate 

28 

CONCENTRATION 
(ug/Kg} 

20 
38 
17 

140 

830 
430 

1200 
680 
530 

1100 
740 

45 
840 
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TABLE 5.4 (CONTINUED) 

Canton Drop Forge 
4575 Southway Street 

canton, Ohlo 

SUMMARY OF SOIL VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS 
TARGET COMPOUND LIST RESULTS 

SAMPLE NUMBER 
SAMPLE DEPTH 
(FT.) 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

COMPOUND DETECTED 

Sample Date: May 16, 1990 

S-6 (0.0-0.5) 

S-7 (0.0-0.5) 

S-8 (0.0-0.5) 

S-9 (0.0-0.5) 

Benzoic Acid 
Naphthalene 
2-Methylnaphthalene 
Phenanthrene 
Fluoranthene 
Pyrene 
Benzo[a]anthracene 
Chrysene 
Benzo[b]fluoranthene 

Benzoic Acid 
Phenanthrene 
Chrysene 

None 

Fluoranthene 
Pyrene 
Benzo[a]anthracene 
Chrysene 
Benzo[b]fluoranthene 
Benzo[k]fluoranthene 

29 

CONCENTRATION 
{ug/Kg) 

620 
580 
990 

1000 
850 

1100 
460 
730 
450 

1400 
4000 
1500 

770 
690 
390 
530 
310 
280 
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TABLE 5.4 {CONTINUED) 

Canton Drop Forge 
4575 Southwny Street 

Canton, Ohio 

SUMMARY OF SOIL VOLATILE AND SEMI-VOLATILE ORGANIC COMPOUNDS 
TARGET COMPOUND LIST RESULTS 

SAMPLE NUMBER 
SAMPLE DEPTH 
(FT.) 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

COMPOUND DETECTED 

Sample Date: November 24 to December 4, 1992 

B-1 (31.0-33.0) 

B-2 (31.0-35.0) 

B-3 (35.0-39.0) 

B-4 (33.0-37.0) 

B-5 (3.0-9.0) 

B-6 (3.0-7.0) 

B-7 (31.0-35.0) 

B-8 (7.0-11.0) 

2-Butanone 

None 

1,1,1-Trichloroethane 

1,1,1-Trichloroethane 

None 

Tetrachloroethene 
1,1,1-Trichloroethane 

Tetrachloroethene 

1,1,1-Trichloroethane 

CONCENTRATION 
(ug/Kg) 

140 -

22 

11 

51 
110 

26 

18 

Note: Detailed analytical results are reported in Appendix C of 
this report. 
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SAMPLE NUMBER ALUMINUM 
SAMPLE DEPTH (mg/Kg) 

(ft.) 

-
Sa!!!Rle Dat~: MaJ!: 16, 19~0 

S-l (0.0 - 0.5) 2,180 
S-2 (0.0 - 0,5) 2,730 
S-3 (0. 0 0 .5) 11,100 
S-4 (0.0 - 0.5) 12,400 
S-5 (0.0 - 0.5) 9,860 
S·6 (0.0 - 0.5) 2,500 
S-7 (0.0 - 0.5) 9,780 
S-8 (O.O 0 .5) 2,710 
S-9 (0.0 - 0.5) 11,500 

TABLE 5.5 

SUMMARY OF SOIL TOTAL METAL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

ANTIMONY ARSENIC BARIUM BERYLLIUM CADMIUM 
(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

J.4.2 32,7 48.7 0.26 BDL 
16.8 19.9 ll.3 BDL BDL 

8 27.3 413 l.5 l 
BDL 28,4 252 0.59 BDL 
8.7 37.6 415 0 .92 BDL 
6.5 29.5 1790 BDL BDL 

BDL 16. 6 197 BDL BDL 
50.6 35.6 50.1 BDL BDL 
ll.4 19.3 121 0.41 BDL 

Samole Date: November 24 to December 4, 1992 

B-1 (31.0 - 33.0) 11,000 BDL 20 1100 BDL 0,23 
B-2 (31.0 - 35.0) 14, 000 BDL 44 93 BDL 0.39 
B-3 (35.0 - 39.0) 30,000 1.0 20 200 BDL BDL 
B-4 (33.0 - 37.0) 9,300 BDL 19 77 BDL 0.068 
B-5 (23.0 - 25.0) 13,000 BDL 17 99 BDL 0.58 
B-6 ( 3. 0 - 7. OJ 6,000 0.58 7.6 1500 BDL 250 
B-7 (3l.0 35.0) 11,000 BDL 170 130 BDL 200 
B-8 ( 7. 0 - ll. 0) 15,000 BDL 0. 71 530 BDL 180 

31 

CALCIUM CHROMIUM 
(mg/Kg) (mg/Kg) 

8,210 247 
625 251 

4,360 2.9 
ll,200 32.7 
4,460 40.6 
7,120 220 
2,530 53.8 
4,030 405 
3,670 37.9 

2,800 24 
2,500 25 

29,000 45 
35,000 21 

2,100 26 
9,200 2000 

40,000 16 
2,200 110 

Can1<m. Dwp Fotge 
457.5 Southway Street 

Canton, Ohio 

COBALT 
(mg/Kg) 

25 
40.2 
23.4 
16.9 
12.7 
23.3 
10.9 
62.1 
16 

17 
BDL 
BDL 
BDL 
BDL 

33 
12 
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TABLE 5.5 • Continued 

SUMMARY OF SOIL TOTAL METAL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

SAMPLE NUMBER COPPER IRON LEAD MAGNESIUM MANGANESE MERCURY 
SAMPLE DEPTH (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

(FT.) 

SamJlle Date: May 16, 1990 

S-1 (0.0-0.5) 562 67,800 19.1 1,770 755 BDL 
S-2 (0.0-0.5) 1490 124,000 3 208 1,110 BDL 
S-3 (0.0-0.5) 79.3 45,300 57.2 1,640 3,060 BDL 
S-4 (0.0-0.5) 39.2 31,800 31.5 3,320 612 0 .21 
S·5 (0.0·0.5) 106 26,200 65.4 2,210 242 0.27 
S-6 (0.0-0.5) 125 73,600 76 399 337 0.16 
S-7 (0.0-0.5) 87.7 26,300 71.6 1,680 409 BDL 
S-8 (0.0-0.5) 572 114,000 1,130 758 1,050 BDL 
S-9 (0.0-0.5) 31.6 30,500 61.6 2,410 1,140 0.15 

Sal!!llle Date: November 24 to December 4, 1992 

B·l (31.0-33.0) 29 35,000 21 2,500 6,200 BDL 
B-2 (31.0-35 .O) 28 51,000 23 2,600 1,000 BDL 
B-3 (35.0-39.0) 40 39,000 16 8,500 630 BDL 
B-4 (33.0-37.0) 18 37,000 16 8,600 500 BDL 
B-5 (23.0-25.0) 31 42,000 21 2,200 330 BDL 
B-6 ( 3.0- 7.0) 360 2,800 24 1,400 260 BDL 
B-7 (31.0-35.0) 17 390 46 15,000 1,400 BDL 
B-8 ( 7.0-11.0) 38 870 20 1,800 420 BDL 

32 

Canton Drop Forge 
457.S Southway Street 

Canton, Ohio 

NICKEL POTASSIUM 
(mg/Kg) (mg/Kg) 

1200 259 
1320 BDL 

149 804 
67.2 1,450 

110 915 
219 628 
208 987 

1550 261 
69.2 1,340 

20 2,300 
22 3,200 
27 8,200 
15 2,200 
36 3,400 

1,800 l. 7 
33 6.0 
68 3.2 
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SAMPLE NUMBER 
SAMPLE DEPTH (FT.) 

TABLE 5.5 · Continued 

SUMMARY OF SOIL TOTAL METAL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

SELENIUM SODIUM THALLIUM 
(mg/Kg) (mg/Kg) (mg/Kg) 

Samele Date1 Max 16, 1920 

S-l (0.0 - 0.5) BDL 34.3 BDL 
S-2 (0.0 · 0.5) BDL 189 BDL 
S-3 (0.0 · 0.5) BDL 89.3 BDL 
S-4 (0.0 - 0.5) 3.6 122 BDL 
S-5 (0.0 - 0.5) 25.3 202 5.l 
S-6 (0.0 · 0.5) 0.79 120 0. 73 
S-7 (0.0 - 0.5) BDL 32.4 BDL 
S-8 (0.0 - 0.5) BDL 120 BDL 
S-9 (0.0 - 0.5) 0.53 78.5 BDL 

Sam]2le Date: November 24 to December 4, 1922 

B-l (31.0 33. 0) BDL 520 BDL 
B-2 (31.0 - 35.0) BDL BDL BDL 
B-3 (35,0 - 39.0) BDL BDL BDL 
B-4 (33. 0 37. 0) BDL BDL BDL 
B-5 (23.0 - 25.0) BDL BDL BDL 
B-6(3.0· 7. 0) BDL BDL BDL 
B-7 (31.0 - 35.0) BDL BDL BDL 
B-8 ( 7.0 · ll.0) BDL 500 BDL 

33 

VANADIUM 
(mg/Kg) 

10.2 
6 

30.7 
30.l 
34.3 
19.l 
22.7 
23.4 
25.5 

25 
32 
49 
16 
26 

BDL 
25 

BDL 

ZINC 
(mg/Kg) 

97.4 
36.l 

136 
160 
132 

68 
69.7 

107 
114 

100 
89 
79 
61 

190 
96 
86 
58 

Canton Drop Forge 

4575 Soulhway S\,fcct 

Canton, Ohio 
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SAMPLE 
NUMBER 

HB-1 

HB-2 

HB-3 

Note: 1. 

2. 

TABLE 5.6 

SUMMARY OF HAND BORING SOIL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

MEASUREMENT DATE: DECEMBER 8, 1992 

PCB PCB PCB PCB PCB PCB 
1016 1221 1232 1242 1248 1254 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

PCB 
1260 

(mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) (mg/Kg) 

BDL BDL BDL BDL BDL BDL 0.88 

BDL BDL BDL BDL BDL BDL BDL 

BDL BDL BDL BDL BDL BDL BDL 

BDL = Below detection limit 

Sample locations indicated on Figure 4.1 

34 
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Canton Drop Forge 
4S75 Soutbway Street 

Canton, Ohio 

of volatile organic compounds. No detectable concentration 

of any of the BTEX compounds or semi-volatile organic 

compounds were detected in the soil samples obtained during 

this investigation. 

Concentrations of 18 of the 23 Target Compound List 

(TCL) metals were detected in the soil samples obtained 

during this investigation. Detectable concentrations of 

aluminum, arsenic, barium, calcium, chromium, copper, iron, 

lead, magnesium, manganese, nickel, potassium, and zinc were 

detected in all eight (8) soil samples. Other detected 

metals included antimony, cadmium, cobalt, sodium, and 

vanadium. According to the U. S. Geological Survey 

Professional Paper 1270 (1984), the detected concentration 

of the metals are within the range of normal concentrations 

detectable in soils from t.he conterminous United States 

except for three (3) samples: arsenic (170 mg/Kg in B-7), 

chromium (2000 mg/Kg in B-6), and nickel (1800 mg/Kg in 

B-6). The concentrations of beryllium, mercury, selenium, 

silver, and thallium were below detectable limits for all 

the submitted soil samples. 

5.3.2 Groundwater Analytical Results 

The groundwater samples collected on December 7, 8, and 

17, 1992, from the eight (8) monitoring wells installed 

during this investigation were submitted to an independent 

laboratory for analysis of total petroleum hydrocarbons 

(TPH) per EPA Method 418.1, the Target Compound List (TCL) 

of volatile and semi-volatile organic compounds (SW846 8240 

and 8270, respectively), polychlorinated biphenyls (PCBs, 

per SW846 8080), the TCL of metals (SW846 7000 series), 

total cyanide (SW846 9010), and total recoverable phenolics 

(SW846 9065). A summary of the groundwater sample 

characteristics .is presented in Table 5.7. The analytical 

results reported for the groundwater samples collected 

during this investigation are summarized in Tables 
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WELL 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

NOTE: 

NUMBER 

TABLE 5. 7 

GROUNDWATER SAMPLE CHARACTERISTICS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

SAMPLE DATES: DECEMBER 7 AND 8, 1992 

SAMPLE APPEARANCE ODOR 

Clear None 

Brown None 

Brown None 

Brown None 

I.S. 

Brown (muddy) None 

Clear None 

Clear with a sheen Moderate 
hydrocarbon 

I.S. = Monitoring well had a water column height which 
was insufficient to allow water sampling activities. 
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5.8, 5.9, and 5.10. 

Canton Drop Forge 
4575 Southway Street 

CantOll, Ohio 

This information has been used to 

generate maps of constituents in groundwater and dissolved 

metals in 

groundwater (Figures 5.4 and 5.5, respectively). Complete 

laboratory analytical reports are included in Appendix D of 

this report. 

The results of the groundwater analysis indicated that 

no detectable concentrations of total cyanide, total 

recoverable phenolics and polychlorinated biphenyls (PCBs) 

were reported in the samples. The only detection of total 

petroleum hydrocarbons (TPH) was in the groundwater sample 

collected from MW-8 with a concentration of 34 mg/L. 

The laboratory analysis of the groundwater samples only 

detected one (1) sample with a detectable concentration of 

any of the targeted volatile organic compounds. 

Chloromethane was detected in the sample from MW-8 with a 

concentration of 21 ug/L. No BTEX compounds or semi

volatile organic compounds were detected in the groundwater 

samples collected during this investigation. 

Detectable concentrations of 14 of 23 Target Compound 

List (TCL) metals were reported in the groundwater samples. 

Calcium, magnesium, manganese, potassium, and sodium were 

detected in all six (6) samples. Other detected metals 

included aluminum, barium, cadmium, chromium, cobalt, iron, 

lead, vanadium, and zinc. The detected concentrations of 

barium in MW-8 (1.9 mg/L) and lead in MW-2 (0.040 mg/L) 

exceed the USEPA Maximum Contaminant Level (MCL) and Ohio 

EPA Action Level, for safe drinking water for those 

compounds, {i.e. 1.0 and 0.015 mg/L,respectively). The 

concentrations of manganese detected in all the samples 

exceed the Secondary Maximum Contaminant Level for that 

compound (0.05 mg/L). 

Lead was not detected above detection limits for the 

groundwater collected from MW-2 during the re-sampling of 
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SAMPLE NUMBER 

MW-1 

MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 

NOTES: 1. 
2. 

3. 

TABLE 5.8 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

MEASUREMENT DATES : DECEMBER 7 AND 8, 19 9 2 

TOTAL CYANIDE 
(mg/L) 

I.S. 

BDL 
BDL 
BDL 
I.S. 

BDL 
BDL 
BDL 

POLYCHLORINATED 
BIPHENYLS (PCBs) 

(ug/L) 

I.S. 

BDL 
BDL 
BDL 
I.S. 

BDL 
BDL 
BDL 

BDL = Below detection limits 

TOTAL PETROLEUM 
HYDROCARBONS 

(EPA Method 418.1) 
(mg/L) 

I.S. 

BDL 
BDL 
BDL 
I.S. 

BDL 
BDL 
34 

Canton Drop Forge 
4515 Southway Street 

Canton, Ohio 

TOTAL RECOVERABLE 
PHENOL I CS 

(ug/L) 

I.S. 

BDL 
BDL 
BDL 
I.S. 

BDL 
BDL 
BDL 

I.S. = Monitoring well had a water column height which was insufficient for 
the collection of a water sample for this analysis. 
Detaileo.. analytical re.s.ul ts are reported in Appendix D of this report. 
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TABLE 5 .9 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

SUMMARY OF GROUNDWATER VOLATILE AND SEMI-VOLATILE ORGANICS 
TARGET COMPOUND LIST RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

MEASUREMENT DATES: DECEMBER 7 AND 8, 1992 

SAMPLE 
NUMBER 

MW-1 

· MW-2 

MW-3 

MW-4 

MW-5 

MW-6 

MW-7 

MW-8 
NOTES: l. 

COMPOUND CONCENTRATION 
DETECTED (ug/L) 

None 

None 

None 

None 

I.S. 

None 

None 

Chloromethane 21 
I.S. ~ Monitoring well had a water column 
height which was insufficient for the 
collection of a water sample for this 
analysis. 

2. Detailed analytical results are reported 
in Appendix D of this report. 
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SAMPLE ALUMINUM 
NUMBER (mg/L) 

MW-1 I.S. 

MW-2 BDL 

MW-3 BDL 

MW-4 BDL 

MW-5 I.S. 

MW-6 0.38 

MW-7 BDL 

MW-8 0.13 

Lagoon 0.083 
No. 3 

TABLE 5.10 

SUMMARY OF GROUNDWATER DISSOLVED METAL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

MEASUREMENT DATES: DECEMBER 7, 8, AND 17, 1992 

ANTIMONY ARSENIC BARIUM BERYLLIUM CADMIUM CALC:CUM 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

I.S. I.S. I.S. I.S. I.S. I.S. 

BDL BDL 0.14 BDL 0.0014 920 

BDL BDL BDL BDL BDL 640 

BDL BDL BDL BDL BDL 330 

I.S. I.S. I.S. I.S. I.S. I.S. 

BDL BDL BDL BDL BDL 540 

BDL BDL BDL BDL 0.00084 320 

BDL BDL 1.9 (3.4) 5 BDL BDL 140 

BDL BDL BDL BDL BDL 48 
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CHROMIUM 
(mg/L) 

I.S. 

0.030 

BDL 

0.026 

I.S. 

BDL 

BDL 

BDL 

BDL 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

COBALT 
(mg/L) 

I.S. 

BDL 

BDL 

BDL 

I.S. 

BDL 

BDL 

BDL 

BDL 
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SAMPLE COPPER 
NUMBER (mg/L) 

MW-1 I.S. 

MW-2 BDL 

MW-3 BDL 

MW-4 BDL 

MW-5 I.S. 

MW-6 BDL 

MW-7 BDL 

MW-8 BDL 

Lagoon BDL 
No. 3 

IRON 
(mg/L) 

I.S. 

0.014 

BDL 

BDL 

I.S. 

BDL 

BDL 

0.18 

0.20 

TABLE 5.10 (CONTINUED) 

SUMMARY OF GROUNDWATER DISSOLVED METAL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

MEASUREMENT DATES: DECEMBER 7, 8, AND 17, 1992 

LEAD MAGNESIUM MANGANESE MERCURY NICKEL POTASSIUM SELENIUM 
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L) 

I.S. I.S. I.S. I.S. I.S. I.S. I.S. 

0.04 110 2.l BDL BDL 9.6 BDL 
(BDL)' 

BDL 340 1.6 BDL BDL 15 BDL 

BDL 120 l.8 BDL BDL 9.8 BDL 

I.S. I.S. I.S. I.S. I.S. I.S. I.S. 

BDL 140 1.3 BDL BDL 7.3 BDL 

BDL 98 1.1 BDL BDL 5.7 BDL 

BDL 60 1. 7 BDL BDL 7.2 BDL 

BDL 33 0.064 BDL BDL 2.4 BDL 
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Canton Drop FQrge 
4575 Southway Street. 

Canton, Ohio 

SILVER 
(mg/L) 

I.S. 

BDL 

BDL 

BDL 

I.S. 

BDL 

BDL 

BDL 

BDL 
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TABLE 5.10 (CONTINUED) 

SUMMARY OF SOIL DISSOLVED METAL ANALYTICAL RESULTS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

MEASUREMENT DATES: DECEMBER 7, 8, AND 17, 1992 

Canton Drop Forge 
4S75 Soulhway Street 

Canton, Ohio 

SAMPLE NUMBER SODIUM THALLIUM VANADIUM ZINC 
SAMPLE DEPTH (mg/L) (mg/L) (mg/L) (mg/L) 
(FT.) 

MW-1 I.S. I.S. I.S. I.S. 

MW-2 550 BDL BDL 0.066 

MW-3 29 BDL BDL BDL 

MW-4 55 BDL BDL BDL 

MW-5 I.S. I.S. I.S. I.S. 

MW-6 66 BDL 0.057 BDL 

MW-7 55 BDL BDL BDL 

MW-8 62 BDL BDL Bl;:>L 

Lagoon No. 3 39 BDL BDL BDL 

Note; 1. I.S. = Monitoring well had a water column height which was insufficient to 
allow water sampling activities. 

2. BDL = Below detection limits 
3. Detailed analytical results are reported in Appendix D of this report. 
4. Analytical results for antimony, calcium, magnesium, potassium, selenium, 

sodium, and thallium represent total sample concentration, not a dissolved 
concentration. 

5. MW-2 lead re-sampled, MW-8 barium re-sampled, Lagoon 3 sampled on January 6, 
1993. 
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that well on January 6, 1993. 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

Barium was detected in the 

re-sampled groundwater collected from MW-8 with a 

concentration of 3.4 mg/Kg. The analytical results for the 

TCL of metals in the water sample'collected from Lagoon No. 

3 on January 6, 1993, reported detectable concentrations of 

aluminum, calcium, iron, magnesium, manganese, potassium, 

and sodium. 
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6.0 TECHNICAL SUMMARY 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

The findings of this investigation indicate that the site is 

underlain by predominantly brown sand and gravel with some 

interbedded brown silts. No laterally extensive clays or clayey 

intervals were identified that would provide a barrier to the 

vertical migration of potential contaminants at the site. 

Bedrock was not encountered by any of the borings advanced during 

this investigation. 

Significantly elevated voe concentrations were detected in 

soil samples obtained from one (1) of the eight (8) borings 

(B-8). The maximum voe concentration measured in the soil 

samples from B-8 was 141 ppm at a depth of 7.0 to.11.0 feet. The 

soil materials from B-8 were heavily stained by hydrocarbons, had 

a strong hydrocarbon odor, and a sheen was observed on the 

groundwater during sampling operations. 

Relatively low concentrations of volatile organic compounds 

and were detected in several of the analyzed soil samples. One 

(1) boring soil sample (B-6) and one (1) shallow soil sample (HB-

1) had detectable concentrations of PeBs. The detected 

concentrations of these compounds do not appear to represent a 

serious environmental risk, but this does not disallow the 

possibility of more significant areas of concentration at other 

locations at the site. The analytical results indicated that 

several metals were present in the soil samples. However, the 

lack of appreciable concentrations of dissolved metals in the 

groundwater samples collected during this investigation suggests 

that the detected metals in soil have not significantly impacted 

the groundwater at the site. The detected concentrations·of TPH 

detected during this investigation represents the main 

environmental concern with regard to the condition of the soil at 

the site. The TPH detected in the sample from B-8 is associated 

with the hydrocarbon impacted soils identified in the area. 
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Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

Reported TPH concentrations in sample B-5 may be related to the 

landfill material or the black slag material exposed in the area 

of Lagoon No. 2. The concentration of TPH in soil sample B-6 may 

be related to the landfill material located in the vicinity of B-

6. Depending on the intended use of the site, however, the TPH 

may not pose a serious environmental risk {i.e. no change in site 

use and no penetration/excavation/exposure of TPH impacted 

soils). 

The groundwater in the shallow aquifer beneath the site 

appears to flow generally towards the north. The average 

calculated hydraulic gradient across the site is approximately 

0.006 feet/foot. The groundwater elevation in the vicinity of 

MW-3 is relatively high and creates a radial flow pattern on the 

western third of the site. This local groundwater high may be 

the result of groundwater recharge due to the permeable backfill 

materials that may be present in the tank farm adjacent to MW-3. 

An alternative interpretation suggests the groundwater "high" 

represents a perched groundwater zone. The two (2) water wells 

present at the site may be influencing the potentiometric surface 

of the shallow groundwater zone beneath the site based on the 

groundwater "low" located in the vicinity of MW-4 and the water 

wells. Assuming that the water wells were pumping during the 

monitoring well groundwater measurements and did influence the 

groundwater measurements, it suggests that the deeper groundwater 

zone may be in communication with the ·shallow groundwater zone 

identified during this investigation. Canton Drop Forge 

personnel, however, report that on-site water well testing does 

not indicate any contamination which suggests that the deeper 

groundwater zone has not been impacted. 

A perched groundwater zone was.identified in the vicinity of 

MW-8. The elevation of the water in Lagoon No. 3 strongly 

suggests that the perched groundwater zone is in communication 

with the Lagoon No. 3. The maximum lateral extent of the perched 
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groundwater zone is 

shallow impermeable 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

limited to the west by MW-7 which lacks a 

layer. 

Analytical results for the groundwater samples generally 

indicated low or non-detectable concentrations of the targeted 

compounds. Two (2) specific metals were identified which could 

indicate negative impact to the groundwater at the site. These 

metals involved the detected concentrations of dissolved lead in 

the groundwater sample from MW-2 and dissolved barium in the 

groundwater sample from MW-8. The detected concentration of lead 

in the MW-2 sample exceeds the Ohio EPA Action Level (15 ppb for 

lead) established for Public Water Supplies. The concentration 

of barium in sample MW-8 exceeds the USEPA Maximum Contaminant 

Level (1.0 ppm for barium) established for safe drinking water 

for barium. Upon re-sampling these two (2) monitoring wells, the 

detected lead concentration was below detection limits in the 

sample from MW-2, but the barium concentration in the sample from 

MW-8 still exceeded the MCL established for barium. The 

groundwater zone being sampled is an open, flowing, and dynamic 

system and slight fluctuations in sample results is not unusual. 

A water sample obtained from Lagoon No. 3, however, did not have 

a detectable concentration of barium. Assuming the lagoon is in 

communication with the groundwater sampled in MW-_8, the overall 

level of barium in the perched groundwater system may not pose a 

serious health risk. The concentration of the other detectable 

constituents in the groundwater do not appear to pose a serious 

environmental risk. 

In conclusion, the main area of concern identified during 

this limited (see section 7.0 Limitations) assessment at the site 

involves the petroleum hydrocarbon impacted soil and groundwater 

in the vicinity of 

MW-8. Based on the shallow borings advanced in the vicinity of 

MW-8 {i.e. borings B-9 through B-15), the hydrocarbon impacted 

area is limited to the west and north. The extent of the 
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E!R&R 
l~TI:IINATION~L,l)IC 

Canton Drop FoIEe 
4575 Southway Street 

Canton, orno 

unlikely. An additional concern is the extent of the impermeable 

the area of MW-8. layer creating 

At the lateral 

the perched groundwater zone in 

edge of this layer, vertical migration of the 

residual hydrocarbons, may impact the deeper, primary shallow 

groundwater zone identified at the site during this 

investigation. 
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7.0 LIMITATIONS 

Canton Drop Forge 
4575 Southway Street 

Canton, Ohio 

This Preliminary Soil and Groundwater Assessment was limited 

to the client approved scope of Work. This investigation 

involved the testing of soil and groundwater at a limited and 

specific number of locations at the site. The number of test 

locations as well as the actual placement of the test borings was 

at least partially determined by site personnel based upon known 

and suspected areas where contamination may be present. The 

locations of buried utilities and other subsurface obstructions 

were also considered in placement of borings at the site. This 

investigation should be considered to represent an initial site 

characterization and is not, nor was it intended .to represent, a 

complete site evaluation. It must be understood that the 

conclusions in this report are based upon a limited number of 

test locations and samples as well as and selected analyses. 

Because of the size of the site and the diverse uses of various 

areas of the facility, actual subsurface conditions may vary 

considerably at the site. This evaluation was undertaken without 

the benefit of a Phase I Property Evaluation or a Compliance 

Audit which may have revealed additional areas representing 

environmental concerns at the facility. The client approved 

Scope of Work and this report do not address any interior areas 

at the site. This investigation also specifically does not 

address any issues regarding the compliance of the subject site 

with environmental laws, permits or other applicable ordinances. 

Investigations of this type generally proceed in phases with 

each additional phase being based upon information obtained 

during prior investigations. This investigation, which provides 

a good basis for general conclusions to be drawn regarding the 

environmental condition of the site, should be viewed as an 

initial assessment and not as a complete or final evaluation of 

the site. The use of this report for purposes other than those 

for which it was intended is done so at the sole risk of the 

52 

CDF012377 



Canton Drop Forge 
4575 South.way Street 

Canton, Ohio 

client. It must be understood that regardless of the number of 

borings and analyses performed, it is not possible to state with 

total certainty that all possible environmental concerns at a 

property have been identified. 

File: \B: \Report\Disk #37\002420.KWV\2-11-93\clt 
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BORING NO. B-1 

ELEV. 
DRILLING LOG 

Client Hammontree & Associates, Limited 

Project Hydrogeological Site Assessment Project No. 002420 

Location Canton Drop Forge & Manufacturing Co. 

Date: Started 11-24-92 Completed 11-24-92 Driller Northcoast 

Sampler: Dia 2 ins Type sis Hammer Wt 140 lbs Fall 30 ins 

Casing: Dia 4.25 ins Type HSA Hammer Wt Fall 
Water /Mud used in drilling: Yes No * Geologist/Engineer K Valek 

.I< Sample Depth .c OJ REC oE a.o Material Description Blows/0.5' (ft) ~ ...J (ft.) - a. 
(!) No Depth a.. _s 

TOPSOIL I 1.0 2-2-45/0 0.3 23.8 
1.5 

_,./// Loose, red, brown, SILL some clay, trace brick, 
///; 

/ / moist 2 3.0 2-2-2-2 1.0 2.3 //// 
/ / 
// // 

/ / 

4.5 
/,/, 

.U•: .0-: 
·:,o·:-0 Loose, red-brown, Sl\NQ llN• GBllYEI trace cobble, moist 3 5.0 2-3-3-:2 0.5 1.7 

6.0 ~~~r~: 

Ill! 
Nery loose, mottled brown, red-brown, light gray, 4 7.0 2-1-1-3 0.5 1.9 

${IND llN• GBll VEI little silt and cobble, damp 

ote: Light gray, dry gravel and cobbles 

Note: Soil becomes medium dense to dense at 9.0 feet 5 9.0 3-7-11-12 0.8 1.7 
.• 

Note: Gray shale cobble 

· ote: Light gray cobble 
6 11.0 11-13-22-22 1.8 1.7 

f---Note: Odor detected 12.0-12.5 feet; not hydrocarbon 

Note: Faint non-hydrocarbon odor 13.0-15.0 feet 7 13.0 13-16-16-19 1.8 1.8 

8 15.0 15-14-30-50/5 1.2 2.4 

Note: Cobbles encountered with no recovery 17.0-21.0 feet 9 17.0 22-39-18-21 0.2 2.2 

f'-.Note: Very dense at 17.0-19.0 feet 

10 19.0 19-12-9-6 0.0 -
;:~~:b· 
:~~:f Note: Non-hydrocarbon odor 21.0-23.0 II 21.0 1-3-4-7 0.8 2.1 

Iii Note; Soil becomes moist 
12 23.0 4-4-5-5 0.1 2.1 

--

CDF012380 

- -
WATER DEPTH: During Drilling 42.0 ft. Upon Gompf. Dry ____J-lrs. after Gompf. N.R. 

Weather: Remarks: 



BORING NO. 8-1 (cont.) 

DRILLING LOG 
ELEV. 

Project HydroQeological Site Assessment Project No. 002420 

u 
Sample e Depth lig REC 0 

Material Description Blows/0.5' ~ C, 

(ft) ~ _J No Depth (H.) 0. ~ 
(!) 

o:.-.o:: 
·:-o·:-o 

13 25.0 3-3-4-4 0.8 1.8 o::·p::· 
·:-o•:-o 
o:.-:o:_.· 
-:-o-:-o 
o:-·o: -· -.-.o::.o 
\~~~:'~- Note: Trace coal 14 27.0 3-5-4-4 1.0 1.6 
o:-·o:-· 

28.0 
-:-.o:-:-_o_ 
:/:✓ Loose, brown, SILL moist 15 29.0 7-6-5-5 0.8 1.9 /,,,// 
/ / 
/,.,,// 

30.0 ✓ / 
o:::o::· 
·:-o·:-o Medium dense, SAND AND GRAVEL as above, moist 16 31.0 3-3-4-5 1.0 1.8 o:::o:.-· 
6t:6·,~-
•·.o•·.o 

32.2 
,.:.-.-.:.-.-
o.;·p:.-· 
-:-o·:-o Medium dense, stained black, SAND AND GRAVE\ moist, 17 33.0 4-4-10-11 1.0 1.5 o:;'9::· 
-:-o-:-o no odor 

34.5 
:;~;~f 

~ote: Very moist at 34.0 feet 
35.0 

1 F / ,- / 18 35.0 4-6-9-9 2.0 1.6 

~ Medium dense, brown, SlL1.. trace sand and gravel, moist 

~ 
/-Note: Cobble at 35.0 feet 19 37.0 9-10-11-12 1.2 1.6 

38.5 ½ \ Very stiff, gray, CU'.J'., trace sand and gravel, moist 

U'<:/ \ '-Note: Little gravel at 38.0 feet 20 39.0 5-5-5-8 0.8 2.5 
/_,, // 

40.0 
1/,./,, 

Loose, light brown, SILL damp -::---: -·-o-·-o 
o:-·o:- 21 41.0 1-4-7-8 1.0 2.1 .-.o :-.o . Medium dense, mottled brown and red-brown. SAND AND :1;;: ·\!RAVEL some silt, moist 
o: --o: -· 

ote: Wet at 42.0 feet 22 43.0 4-3-4-9 1.2 2.2 ?t~t 43.8 .... 
44.5 

. . . . , Loose, brown, SAt::!Q trace gravel, very moist to wet 
~:i,·~:b 23 45.0 3-4-4-5 1.2 4.2 
o:.-:o:.-· 

Loose, brown, SAND AND GRAVE\ moist to very moist ·:-o-:-o 
o:.-:o::· 
·:-o•:-o 
o:.-:o:.-· 24 47.0 3-2-3-3 1.0 4.0 t:f:":· 
o:::o:;· Note: Soil saturated ·:-o-:-o 
o:::o::· 

49.0 -~o-:o 

TERMINATION DEPTH= 49.0 FEET 

CDF012381 

WATER DEPTH: During Drilling 42.0 ft. Upon Comp!. Dry ___J-Jrs. after Comp!. N.R. 
Weather: Remarks: 



DRILLING LOG 
Client Hammontree & Associates, Limited 
Project Hydrogeological Site Assessment 
Location Canton Drop Forge & Manufacturing Co. 

BORING NO. _B_-2 __ _ 
ELEV. ____ _ 

Project No. 002420 

Date: Started 11- 24- 92 Completed _11_-_2_5-_9_2_____ Driller Northcoast 
Sampler: Dia 2 ins Type -'s"-/s;;_____ Hammer Wt .c.14-'-'0'-l""b-'-s ___ Fall -'3-'-0""in..cs _____ _ 
Casing: Dia 4.25 ins Type _H_S_A_____ Hammer Wt _____ Fall _______ _ 
Water/Mud used in drilling: Yes___ No _i__ Geologist/Engineer __ K_V_a_le_k ________ _ 

1:s ... 
~:=!~} 
6:•·0:•· ._-.o:.-.o 

Material Description 

TOPSOIi 

Medium dense, black, SILL moist, faint hydrocarbon 
odor 

.. :;;/';;,· Medium dense, mottled brwon and red-brown, SAND AND 
6: ··O: .. 

5.0 

6.0 

7.5 

11.5 

·::0.'::0. -~G'.::R'.:A::Y::E::I :.:lit_::tl::,e_::s:ilt:, ,:::m.:::,oi:::,st::,, ,::h:.:_Y::_dr~o:.::c:.:::a:_:rb::,:o::,n:_:o::.:d::.:o::_r ______ _j 

Very stiff, gray, Cl AYEY SI! T some sand and gravel, 
moist 

Very stiff, mottled gray and red-brown, CLAYEY SILT 
some gravel, little sand, trace cobble, moist, trace black 
stain 

Very stiff, gray, brown in part. SILTY CLAY, trace 
sand, moist 

Very loose, gray, Sil.L trace sand, moist 

ote: Little clay 9.5-10.0 feet 

Stiff, tan, CLAYEY SILT, trace sand, moist 

Note: Little sand and gravel 

Note: Minor black stain at 20.8 feet 

22.0 o.·o.· ----------------------< ·:• .. ~~=~-
·:-o·:-o 
~:~!'}b-

Loose-medium dense, brown, SAND AND GRAVEl some silt, 
trace cobble, moist 

WATER DEPTH: During Drilling 40.5 ft. 
Weather: 

Upon Compl. D_r~y __ 

Remarks: 

Sample 
Blows/0.5' 

REC oE 
- Cl. 

No Depth (ft.) 0.. -9 

1.0 6-13-11-12 1.0 1.2 

2 3.0 4-6-8-13 0.3 1.2 

3 5.0 5-10-13-12 2.0 0.2 

4 7.0 10-14-12-11 1.7 3.4 

5 9.0 1-2-2-2 1.8 2.2 

6 11.0 3-4-6-6 2.0 1.9 

7 13.0 1-4-6-6 1.5 1.3 

8 15.0 3-4-4-6 2.0 1.3 

9 17.0 2-4-7-8 1.5 2.0 

10 19.0 8-6-5-5 0.3 3.7 

If 21.0 4-5-3-3 0.8 1.0 

12 23.0 4-4-4-5 1.2 1.2 

CDF012382 

__J-irs. after Comp!. N.R. 



DRILLING LOG 
Project Hydrogeological Site Assessment 

-~ 
Depth -§_ g 

(ft) ~ -' 
o: •·o:-,•.o:•.o 
~:i:/'-:6· 
;fatif 
~:i>~~\;· 
o:-·o:-· -:-o::.o 

Material Description 
.i - •• 

'" -~· 

28 2 oc-·o: :· 

· ·/\: \ Loose, brown, SAf!D, little gravel, wet 

::_.·:: ½-Jote: Minor black stain at 28.5 feet 
:· .... 
•: .· .. 
: ·.: .. 
. : .· .. 

32,8 /.~--
-;,,0.-;;,0. Medium dense, brown, SAND AND GRAVE! , trace cobble, mois 
.-.o:-.o 
~:b\b· ote: No groundwater produced overnight at TD of 33.0 fee 

:Jf f}~ote: Black stain, 2 inches thick at 28.5 

~:;;~:b • '-r.ote: Little cobble, little silt 

!i~iL 
6:-"0: .· 

-~-

40.511/}- , Note: Black stained material at 40.3 (or coal?] 
41.0 .-o.· 
41.5 :· ::; _ Loose, brown, SAf!D, little gravel, wet 

:: . 
·.•_:· .. 

44.0 .:,:.-: 

I 46.5 o. -o~-47.0 ... 

Loose, brown, SAND AND GRAVEi saturated 

Medium dense, brown, SAf!D, little to no silt (silt 
laminations], wet 

-Note: Heaving sands 

Very stiff, gray, SILTY CLAY. some cobble, trace 
gravel, saturated 

Dense, mottled brown and tan. SAND AND GRAVEL little 
cobble, wet 

TERMINATION DEPTH ~ 47.0 FEET 

WATER DEPTH: During Drilling 40.5 ft. 
Weather: 

Upon Compl. D_r~y __ 

Remarks: 

BORING NO. B-2 (cont.) 

ELEV. 

Project No. 002420 

Sample 
Blows/0.5' 

REC o'e 
~ Cl 

No Depth (ft.) Cl.. _g 

13 25.0 3-5-8-7 0.5 1.4 

14 27.0 6-7-5-5 1.0 1.1 

15 29.0 3-4-6-6 1.3 1.0 

16 31.0 7-9-10-11 0.2 0.9 

17 33.0 10-9-9-8 0.4 1.7 

18 35.0 6-8-7-6 1.2 1.1 

19 37.0 7-6-5-7 0.1 1.7 

20 39.0 5-3-2-5 0.8 1.9 

21 41.0 10-11-12-5 2.0 1.1 

22 43.0 4-10-32-27 1.5 1.7 

23 45.0 21-18-21-17 0.5 2.7 

'---'----'------'----'-- -
CDF012383 
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__J-jrs. after Campi. _N._R. __ 



DRILLING LOG 
Client Hammontree S. Associates, Limited 
Project Hydrogeological Site Assessment 
Location Canton Drop Forge S. Manufacturing Co. 

BORING NO. _B-_3 __ _ 
ELEV. ____ _ 

Project No. 002420 

Date: Started 11-25-92 Completed -'-1'-l---'-30-"---9"'2'------ Driller Northcoast 
Sampler: Dia 2 ins Type _s'-/s _____ Hammer Wt _14_0_lb_s___ Fall _3_0_in_s _____ _ 

Casing: ·oia 4.25 ins. Type -"H-'S"-A'------ Hammer Wt_____ Fall 
Water/Mud used in drilling: Yes___ No_*__ Geologist/Engineer __ K_V_a_le_k ________ _ 

0.3 

6.5 ... 

Material Description 

Dark gray, CINDERS some asphalt gravel 

Soft-medium stiff, red-brown. CLAYEY SILT, some sand and 
gravel, little clay and asphalt, trace brick, moist, 
hydrocarbon odor, fill 

: .·.: Very loose-loose, brown, SAf,!Q, trace silt, moist, fill 
: : : .. . .. . ·.: 
:· · .... ... 
·.•.:: 
: .. · 
.:-:.- :· ... 
. . . 
: .. · 
·-: .·.: 
•, ·: .. 

Loose, brown, CLAYEY SILT AND GRAVEL little sand, moist 

Dense, red-brown to brown, SAND ANO GRAVEL, little cobble 
moist 

Note: Granite cobble 

Note: Soil becomes loose-medium dense 

WATER DEPTH: During Drilling 34.0 ft. 

Weather: 

• Upon Compl.D _r~y __ 

Remarks: 

Sample 
Blows/0.5' 

REC oE 
- Cl. 

No Depth (ft.} c.. .g 

1.0 3-3-3-3 1.5 1.6 

2 3.0 3-4-4-3 0.8 2.8 

3 5.0 3-1-2-3 0.8 2.2 

4 7.0 H-1-1 0.8 1.8 

5 9.0 1/12-1-1 1.0 2.2 

6 11.0 1-2-4-4 0.8 1.6 

7 13.0 1-1-4-19 0.8 1.7 

8 15.0 40-50/2 0.0 

9 17.0 7-11-19-16 1.0 1.7 

10 19.0 14-17-13-11 1.0 2.0 

11 21.0 14-18-20-22 1.0 2.1 

12 23.0 14-9-10-8 1.0 2.4 

CDF012384 

__}jrs. after Comp!. N.R. 



BORING NO. 8-3 (cont.) 

DRILLING LOG 
ELEV. 

Project Hydrogeological Site Assessment Project No. 002420 

0 
Sample e Depth £. g REC 0 Material Description Blows/0.5' ~ a. 

(ft) ~ ...J No Depth (ft.) a.. _s 
(!) 

o:: 9•:· 
."·O·."·O 

13 25.0 4-3-2-3 0.8 2.6 ~:b~:b· 
o:-·o:-· . .-.o::.o 
o:::o::· 

citi,•t 14 27.0 5-5-6-7 0.8 2.3 ·:-o·:-o 
o:.-:o:.-· 
·:,o-:-o 
o:::o:_.· 
-:-o-:-o 
o:;·p:_-· 15 29.0 4-6-8-8 1.2 3.1 -:-o·:-o 
o:;·p::· 
·:-o·:-o 
o:::o::· 

6?/;t 16 31.0 11-7-5-5 0.6 3.3 :-o•:-o 
o:::o::· 
··-o-·-o 

~:b~:'b. 
o:_-:o:.-· 

17 33.0 4-5-4-3 0.5 2.8 -:-o·:-o 
o:.-·p:.-· 
:-o·:-o 
o::·.o:_-· 

Note: Wet at 34.0 feet •:-o-;,o 
o:.-:o:_.· 

~;f;f 18 35.0 2-4-8-19 0.5 2.7 

o:.-p:;· 
Note: Little silt :-o·:-o 19 37.0 7-7-7-10 1.0 2.3 o:.-·.o:.--

·:-o•:-o 
o:-·o:-· 

38.0 
... >. 

39.0 
1/~ Stiff, gray, CLAY, trace sand and gravel, moist 20 39.0 4-6-6-n 2.0 3.1 .,-_o.; 

40.0 it.it Medium dense, red-brown, SAND AND GRAVEL little cobble, 

~ saturated 
41.0 

z 

Stiff, gray, SIL IY Cl AY trace sand and gravel, moist 

TERMINATION DEPTH= 41.0 FEET 

CDF012385 

··-··--

WATER DEPTH: During Drilling 34.0 ft. Upon Campi. Dry __j--jrs. after Compl. N.R. 

Weather: Remarks: 



BORING NO. B-4 

DRILLING LOG 
ELEV. 

Client Hammontree & Associates, Limited 

Project Hydrogeological Site Assessment Project No. 002420 

Location Canton Drop Forge & Manufacturing Co. 

Date: Started 11-30-92 Completed 12-1-92 Driller Northcoast 

Sampler: Dia 2 ins Type s/s Hammer Wt 140 lbs Fall 30 ins 

Casing: Dia 4.25 ins Type HSA Hammer Wt Fall 
Water /Mud used in drilling: Yes No ll Geologist/Engineer K Valek 

.h! Sample e Depth li g Material Description Blows/0.5" 
REC 0 0. 

(ft) "' ....I (ft.) :;: _9, l5 No Depth 
0.3 :.v.; GRAVEi asphaltic ·-o··-o I 1.0 9-8-5-4 1.2 1.8 ~;f;J - \ 

- Very loose, brown, SANO ANO GRAVEL, trace cobble, moist 

i:;J ,'-Note: Black stain at 1.0 feet 2 3.0 1-1-1-1 0.3 1.9 

'-Note: Orange sand, 2 inch thick at 1.8 feet l~:'i,t 
:-o·:-o 3 5.0 1-1-1-3 0.8 3.0 o:.-..,,:.-· ~::?:· 

to:::6::· Note: Black stain at 6.0 feet 
·-o··.o 

to:.-:0::· 4 :-o<-o 7.0 1-1-2-2 0.8 3.0 

8.0 
~:.;~:-·· .... 
·::·-:::.-· ~~ry loose, brown, SAt!D., trace gravel, moist 5 9.0 2-1-2-3 0.6 3.2 
. : .. _: ate: Black stain at 8.0-8.5 and 9.0 feet ' 

10.5 
.... • 

-:.o-: 6 11.0 5-4-3-2 0.5 3.5 6:~i,:~- Loose-medium dense, brown to red-brown, c ~Nn ANn r-o "" 
:-o•:-o 

little cobble, moist f:[f 7 13.0 3-5-6-7 1.0 2.6 
·.o-·.o 

6:.-:o::· 
6:~i,t 

8 15.0 3-4-6-7 1.0 2.2 ~}~{ 

;)ii 
Note: Minor black stain 16.0-16.5 feet, trace black solid 

9 17.0 4-6-6-6 1.0 1.8 

18.2 •·. 

Very stiff, brown. CJ AYEY SH I little gravel, trace 10 19.0 10-8-10-16 2.0 0.7 

20.0 / / 
sand, moist 

I, / 
Very stiff, gray, s.ILL some clay, little gravel, trace // // 11 21.0 8-14-13-12 2.0 0.7 

V.,/,.. 
21.5 ''/, / \ sand, moist 

v / 
225 / / 

. ·.·.· Very stiff, brown, s.ILL trace gravel, moist 12 23.0 14-10-18-14 1.8 0.9 .. .. 
OA n : : : .. Medium dense, brown, SAlli1 trace gravel, moist -- -

CDF012386 

WATER DEPTH: During Drilling 54.5 ft. Upon CompL Ory __J-Jrs. after Campi. N.R. 
Weather: Remarks: 



BORING NO. B-4 (cont.) 

DRILLING LOG 
ELEV. 

Project Hydrogeological Site Assessment Project No. 002420 

·" Sample e Depth -§.g REC D 
Material Description Blows/0.5' ~ Cl. 

(ft) (1J ..J (ft.) 0.. -3 
ili No Depth 

24.0 l:/;/ Very stiff, brown, SIU moist //// 13 25.0 8-16-17-30 2.0 1.5 
25.5 

I/_,/.,. 
I-'/"/ 26.0 ~:b·~:b Hard, mottled gray and brown, SILL little gravel, moist 
o:::o:.-· 14 27.0 50-32-13-18 1.6 I.I •:,o·:.o Dense, brown to red-brown, GRAVEL AND SAND, some silt, o:;r,::· 
·:,o•:-o 

little cobble, moist :~~:/ 
r--Note: Black material in part and very moist at 29.0 feet 15 29.0 8-16-19-21 2.0 0.8 

29.5 i:~~-:~· 
"j"/ 

V///. [:rd, brown, SILL little sand and gravel, trace cobble, V/// ,,,,,,,, oist 16 31.0 20-15-21-18 1.8 1.4 

rJ~ 
v,,,,,, 
... · ote: Minor black stain at 30.0 feet 

I','.,-% 

\ Dense, brown, SAND. moist 
1z;.,-z· 17 33.0 9-13-17-12 1.8 12.1 
v. ,..z z 
/;,: ;.,z 

34.5 
z:1z · Dense, brown, SILTY SAND little gravel, moist 

0-.'~-: ' 18 35.0 7-9-8-6 1.0 4.0 -;;r:.~:°--
-:.o:_-.o Medium dense, brown, SAND AND GRAVEi some silt, little 
0"i/:~- cobble, moist 
}f;J Note: Pervasive/ dry black stained material, 1 inch thick 

19 37.0 4-4-7-9 1.5 2.9 
37.5 .... 1 faint hydrocarbon odor at 37.0 

• . :_.·.: 
. : . 20 39.0 7-9-9-10 1.5 0.0 ;.·.: Medium dense, brown, SAND. fine grained, moist 
:·:-:.· '-Note: minor black stain at 37 .. 5 feet ... ·.·-- 21 41.0 10-10-10-12 1.5 0.0 

41.5 
... 
·-' _o:; 

II[!~ 
, Dense-very dense, brown, SANDAND GRAVEi moist 
--\ 22 43.0 14-16-16-17 1.2 0.0 ,'-Note: Coal (?), 3 inches thick at 42.0 feet 

):~te: Coal (?), 1 inch thick at 42.5 feet 
-;,;~~:-~-

\~te: Non-layered black material (coal?) at 44.0 (2") 23 45.0 15-17-18-20 1.8 2.2 
~:-:~} and 44.3 (2") 
~:6~:i· 
:t:.-i,:;· ote: Dark gray stain with odor, 4 inches thick at 45.2 feet 24 47.0 15-17-19-19 1.5 I.I :-o·:,o 
o:_-'f>::· 

6t~t 
l:~:6:~- 25 49.0 39-32-22-18 1.8 0.0 ··-o-·-o 
'!J:::O::· 

\:~I 
~:'~~:~- 26 51.0 7-14-17-20 1.8 0.0 

51.5 o::-.o::· 
n, 

Very stiff, gray, SIL TY CLAY little gravel, trace sand, 
moist CDF012387 

.~-

WATER DEPTH: During Drilling 54.5 ft. Upon Compl. Dry · -,----Hrs. after Comp!. N.R. 

Weather: Remarks: 



DRILLING LOG 
Project Hydrogeological Site Assessment 

• !,! 
Depth-§_ g 

(ft) ; _J 
Material Description 

~ ~ Note: Wet at 54.5 
55.0 ..• · 

"::-:\ \ Medium dense, gray, smD. little silt, trace gravel, wet 

-:_.·.: ¼ote: Heaving sands 
•, .. ·.·.· .. 
:•·: .. 
•: .· .. 

60.0 t-:·~:-~··-----------------------i 
TERMINATION DEPTH = 60.0 FEET 

WATER DEPTH: During Drilflng 54.5 ft. 

Weather: 

Upon Compl. _Dr_,_y __ 

Remarks: 

BORING NO. 8-4 (cont.) 

ELEV. 

Project No . 002420 

Sample 
Blows/0.5' 

REC o'e 
- a. 

No Depth (ft.) 0.. _g 

27 53.0 7-9-17-14 2.0 8.9 

28 55.0 4-8-11-17 2.0 0.3 

29 57.0 5-10-11-15 2.0 0.0 

-
CDF012388 

-----1-lrs. after Compl. N_._R. __ 



BORING NO. _B-_S __ _ 

DRILLING LOG 
ELEV. ____ _ 

Client Hammontree & Associates, Limited 
Project Hydrogeological Site Assessment 
Location Canton Drop Forge & Manufacturing Co. 

Project No. 002420 

Date: Started 12-1-92 Completed ..::12=--..:.1-....:9::2:....______ Driller Northcoast 

Sampler: Dia 2 ins Type -'-s'-/s'------- Hammer Wt -'--14..c.O:....c:.lb;;;_s --- Fall ..::3..::0...cin"'s'-------
Casing: Dia 4.25 ins Type ..:.H:=Sc.;A:...._____ Hammer Wt _____ Fall 

Water/Mud used in drilling: Yes___ No_*__ Geologist/Engineer K Valek 

.!,! Sample oE Depth -£.g: Material Description Blows/0.5' 
REC 

~ 0. 
(ft) ID ...J (ft.) a.. _g 

/5 No Depth 

0.3 ,,/;/ IQESQII I 1.0 5-6-9-12 1.3 3.7 
//// 
-'/// Medium dense, tan, SILL trace gravel, sand, black /// 

2.5 
/ , 

organic material, moist :f1\ 2 3.0 19-21-24-11 1.5 4.6 
3.5 , /' Medium dense, light gray, SAND AND GRAVEL. damp 4.0 ... · . :.· . 

Dense, brown,SIJ.L trace sand, moist 3 5.0 9-17-7-6 0.0 -
.::: ::: :_ 

Medium dense-loose, mottled brown and black, S.A.tID. ... _:: .. 
little gravel and silt. black staining, moist, strong 4 7.0 3-4-5-5 0.2 5.0 · .. · . . .. . . ·. 
hydrocarbon odor . : .· . 

::::: Note: Black stain, strong hydrocarbon odor at 8.8 feet 5 9.0 2-2-2-3 0.8 2.6 

10.0 ?/ < 

;' ,j;~edium stiff, brown, SILL little clay, gravel, and sand, 6 11.0 3-6-4-3 0.4 2.6 
//// moist ., / 

:j,; ote: Black organic material with organic odor at 10.9 feet 
7 13.0 2-4-5-6 1.5 3.3 i,,/ /t::: 

13
_
8 

/ /:-; :tlote: Cobble at 12.8 feet m ,4Jote: Black staining at 13.0 feet 
8 15.0 3-5-5-7 1.5 1.7 

~ ~edium stiff-stiff, gray, SIL TY CLAY, trace organics, I rrare motlets, ,a,, ,oltled """,,.,~opal 
9 17.0 2-4-3-6 0.3 2.6 

ote: Trace gravel and cobble at 15.5 
' , , 

I 
10 19.0 5-8-6-6 0.0 -

" '"' 21.0 , II 2-4-3-4 1.0 2.9 

' 
22.0 /-~•-: 

~'>{\~ose, mottle_d gra_y and brown, SAND AND GRAVEi little 12 23.0 3-3-4-4 1.3 2.1 
~. n ~:,/:.; cobble and silt, moist 

-
ote: Very moist 

CDF012389 

WATER DEPTH: During Drilling 27.5 ft. Upon Compl. Dry ____Hrs. after Compl. N.R. 

Weather: Remarks: 



---, ...... '' 

BORING NO. B-5 (cont.) 

DRILLING LOG 
ELEV. 

Project Hydrogeotogical Site Assessment Project No. 002420 

0 Sample oE Depth :c"' Blows/0.5' 
REC 

0. 0 Material Description ~ C. 
(ft) fO ...J (ft.) Q. ~ 

t5 No Depth 

24.0 //,. 
"'\ Dense-very dense, light gray, SANDY SIi I little gravel, / /':I 13 25.0 5-6-11-14 1.5 2.4 

/:/ /. • moist //:) 
/:/ /. '-Note: Very orange sand, appears wet on outside in spoon,m '//; 14 27.0 13-16-17-21 1.5 4.3 
/://. interior sand is moist: submitted for metals 
/ /:':1 ' ,;,:/✓, ote: Very moist 
//' /'}/ ote: Soil saturated 

15 29.0 13-15-17-18 1.8 4.5 . /. 
/[, 
/:// 
/ l;':_y 16 31.0 17-18-21-29 1.5 2.9 /:/, 
//:) 
/:/, 
/ [:i 
/:-::;( 

33.5 
·.;, .... , 

TERMINATION DEPTH = 33.5 FEET 

CDF012390 
. -

WATER DEPTH: During Drilling 27.5 ft. Upon Comp!. Dry ____rlrs. after Comp!. N.R. 

Weather: Remarks: 



BORING NO. 8-6 

ELEY. 
DRILLING LOG 

Client Hammontree & Associates, Limited 

Project HydrogeoI02ical Site Assessment Project No. 002420 

Location Canton Drop Forge & Manufacturing Co. 

Date: Started 12-2-92 Completed 12-2-92 Driller Northcoast 

Sampler: Ola 2 ins Type s/s Hammer Wt 140 lbs Fall 30 ins 

Casing: Ola -.4.25 ins. Type HSA Hammer Wt Fall 
Water /Mud used in drilling: Yes No * Geologis I/Engineer K Valek 

·'= Sample oE Depth .c 0) REC 0. 0 Material Description Blows/0.5' ~ 0. 
(ft) ~_J (ft.) a..~ 

(!) No Depth 
D.3 o:-·o:· 

/6,i:6 Black, SAt:l• AN• GBAYEI 1 1.0 3-5-7-9 1.0 9.2 
ft'"t .. i!· Medium dense, brown, SAN•, GBAYEI AND Sil I trace wood, 
ft·°'t 6(.i;, trace cobble, moist, faint organic odor ,:;,· .;, 2 3.0 8-9-12-12 1.0 12.6 vi&--

3.5 ~ ··.o-·.o Note: Orange sand 1 inch thick at 4.0 feet o:-·o:-· 
:-0'·:-0 3 5.0 8-9-9-34 1.0 9.9 ~:"&~~:~· 
o:; -p::· 
•:-o.;.o 

7.0 
~~~}~: 4 7.0 4-4-4-6 2.0 7.7 :/:/ Loose-medium dense, light brown, SlL1. trace sand, gravel, 
/__,// 

/ / black organic material, moist 
//// 

/ / 5 9.0 5-6-7-8 2.0 8.1 
//// , / 
//// 

/ / 
// // 

/ / 6 11.0 4-7-7-5 2.5 10.5 //// 
/ / 
//// 

Note: Some gravel, little sand / / 
//// 

/ / 7 13.0 3-4-5-6 1.0 4.4 //// 
/ / 

14.0 
//// 

~:i~:i Medium dense, brown, red-brown in part, SAt:lD At:l• GBAYEL 0.2 o::·.o::· 8 15.0 4-5-4-8 3.2 ·:-o·:-o little silt and cobble, moist o::·.o::· 
:-o-:-o 
o::·.o::· 
:-o•:-o 

:~f;} 9 17.0 9-13-13-17 0.0 -
6t6t 
:-o-:-o 
o::·.o::· 10 19.0 10-12-14-16 0.5 5.8 -_:o-:-o 
o:_.-p:;· 
:-o·:-o 

o:,-:o:_.· 
·:-o·:-o 
o:-·o:•· 

l~~t 
·:-o-:-o 

11 21.0 10-11-13-13 1.5 8.0 

o:::o::· 
··-o•·-o 
6:.-:0::· 

12 23.0 1.2 -:-o·:,o 9-11-12-13 9.7 o:::o::· 
·:-o·:-o 
o::·!J::· -

CDF012391 

WATER DEPTH: During Drilling 46.0 ft. Upon Campi. Dry ______Hrs. after Campi. N.R. 

Weather: Remarks: 



BORING NO. B-6 (cont.) 

DRILLING LOG 
ELEV. 

Project Hydrogeological Site Assessment Project No. 002420 

.!.! Sample REC e Depth a g 0 
Material Description Blows/0.5' ~ a. 

(ft) ro --' No Depth (It.) 0.. .s 
15 
o::.o:.: 
·:-o•:-o 13 25.0 10-12-11-14 1.0 8.2 o:::o::· 
•:.o•:,o 
o:;:o:.-· 
··-o··,o 
0:.-·p:_.-
·:-o·:-o 

14 27.0 15-10-12-12 1.0 2.8 o:::o::· 
·:-o·:-o 

;;:;J 
o:::o=:· 15 29.0 8-8-9-9 0.8 8.8 -.~o-:-o 
o:.-:o:.-· 
-·.o-·-o 

~:b~:6· 
31.0 ~:":.:~:.( 16 31.0 7-12-10-12 1.6 6.5 ... · . : .· Medium dense, brown, dark gray in part, SAlfil. trace 

:·:-::: gravel and cobble, moist 
17 33.0 5-6-7-15 1.0 7.0 ·:. 

: .·.· 
34.0 

. . .. . 
o:;·p.;· 

~~:#I Medium dense-dense, brown, SAND AND GRAVEi lit tie silt 18 35.0 10-16-8-12 1.5 8.0 
o:::o::· and cobbles, moist 
·:-o·:-o 
o:.-:o:.-· 
6:°.-6:°.-_:o:_-.o 19 37.0 12-20-17 -10 1.5 8.8 
o::·!!>::· 
:-o·:-o 
o:::o::· 

38.7 
. :-_o: :-.o_. 

20 39.0 32-21-15-50/.2 1.0 10.0 .. · ... 
::·:.::· Dense, brown, SAlfil. little gravel, moist 

40.2 ~:i~:~ Very dense, brown, SAND ANS• GRAVEi little cobble, moist 21 41.0 18-40-43-29 1.5 7.2 o:::o::· 
·:-o•:-o 
o:::o::· 

22:a 
·:-o·:-o ... 

Very dense, tan, SAlfil. trace coal, moist 43-50/.45 0.4 11.4 0-:9-: 22 43.0 ·:-o·:-o 
o:;:o:.-· 
·:-o·:-o Very dense, brown, gray in part, SANO AND GRAVEi , o:.-:o:;· 
-:-o·:-o 
o:;·p:_-· some cobbles, moist 23 45.0 15-13-22-23 1.2 8.0 :-o·:-o 
o:;~::· 

46.0 
-:-_o::-_o_ 
0 0 

0 0 Dense, brown, GRAYEt some sand, little cobbles, saturated 24 47.0 23-17-23-24 2.0 8.1 0 0 
0 0 

0 0 

48.0 
0 0 ... 

::: :: : ... Dense, brown, S.Allil. trace gravel, wet 25 49.0 17-15-16-22 2.0 4.6 .. .. :·. _ ... 
-: .· 26 .. -: .. 51.0 12-12-17-21 2.0 5.9 

·.·.· 
CDF012392 

-
WATER DEPTH: During Drilling 46.0 ft. Upon Compl. Dry __J-lrs. after Compl. N.R. 

Weather: Remarks: 



DRILLING LOG 
Project Hydrogeological Site Assessment 

.I.I 
Depth -§. g 

(ft) ~ -' 
Material Description 

.... :,: . ·-

53.0 f-'--'+-----------------------f 
TERMINATION DEPTH = 53.0 FEET 

WATER DEPTH: During Drilling 46.0 ft. 

Weather: 

Upon Compl. "'"Dr..,_y __ 

Remarks: 

Sample 

No Depth 

BORING NO. B-B (cont.) 

ELEV, ____ _ 

Project No. 002420 

Blows/0.5' 
REC 
(ft.) 

CDF012393 

__l--lrs. after Compl. :..cN·c..:R·'---

-



,,. ·-'-'···· 

BORING NO. B-7 

DRILLING LOG 
ELEV. 

Client Hammontree & Associates, limited 

Project Hydro9eological Site Assessment Project No. 002420 

Location Canton Drop Forge & Manufacturing Co. 

Date: Started 12-3-92 Completed 12-3-92 Driller Northcoast 

Sampler: Dia 2 ins Type s/s Hammer Wt 140 lbs Fall 30ins 

Casing: Dia 4.25 ins Type HSA Hammer Wt Fall 

Water /Mud used in drilling: Yes No * Geologist/Engineer K Valek 

.l.1 Sample -g 
Depth -a g REC 0 

Material Description Blows/0.5' - 0. 
(ft) IO ...J (ft.) a..~ 

cf, No Depth 
,, / ✓ / 

Medium dense, brown, SIU trace sand and gravel, moist ,'/// ~ I 1.0 10-10-12-20 1.5 10.6 
1.5 

:/: 
,,./;/ Dense, black (stain?), SIU trace wood, little coal?, 
///; , / 

hydrocarbon (?) odor, moist 2 3.0 26-26-16-17 1.8 5.5 
//// 
,.///, 

4.0 / / 

"/"/ 

5.0 /:> Dense, brown, SIU little sand, trace gravel, moist 3 5.0 5-6-8-7 1.8 3.8 
1,<:·./ "· 
//:') Loose-medium dense, brown, trace of dark gray and red-brc iwn, 
//,. 
/ ,(; SAt::l•X SILI some gravel, moist 4 7.0 5-6-4-5 1.3 1.2 
//✓• 
/ /.;) 
/'/, 
//') 5 9.0 3-2-2-3 1.0 4.2 
/:7, 
/ tD 
,(f:7 _/, 
/ /:') 

6 11.0 2-2-3-2 0.5 3.7 //, 
y ,6 
// 

12.5 ·.;r/ ::.~:}. Loose-medium dense, brown, SAND At::l• GRAVEi trace cobb el, 13.0 2-1-2-3 0.5 2.2 

iiI 
moist 

8 15.0 4-5-5-5 0.5 3.4 

Note: Mottled brown, red-brown with trace dark gray 9 17.0 2-2-5-9 0.7 4.5 

o:::o::· 

:;,:~it 

Ii! 
10 19.0 7-9-10-20 1.5 3.0 

Note: little cobbles, soil dense-very dense II 21.0 26-45-50/.5 0.2 4.1 

~:b·~:~-

r;lf 12 23.0 20-25-20-26 1.2 6.1 

-
CDF012394 

WATER DEPTH: During Drilling 48.4 ft. Upon Compl. Dry __Jlrs. after Compl. N.R. 

Weather: Remarks: 



BORING NO. B-7 (cont.) 

ELEV. 
DRILLING LOG 

Project Hydro!ijeological Site Assessment Project No. 002420 

.2 Sample e Depth .c 0 REC 0 
a. 0 Material Description Blows/0.5' ~ a. 

(ft) <O _J (ft.) a..-" 
c!i No Depth 
o.;-.o.; 
·:•o·:-o 
o:.-:o::· 13 25.0 32-32-26-31 1.5 5.8 
·:,o•_:o 
o:::o:.-· 
·:-o·:-o 
o:-·o: -· . :.o::.o 

:i;/ 14 27.0 18-29-32-50/.2 1.2 6.2 

i-'.-:6:~-
:-o·:-o 
~:6~:6· 15 29.0 40-35-31-27 1.5 3.4 
o:.-r.:,:_-· 

"i/:6?-
6:~it 16 31.0 40-30-25-15 1.5 11.1 ·:-o•:.o 

~i:J 
·:-o-:-o 

:~~{f 17 33.0 7-9-10-10 1.2 9.7 
-:-o·:-o 
o:.-:o:;· 
-:-o·:-o 
o:-·o:-· Note: Mottled brown and dark gray 34.5-35.0 feet 
6:~~}- 18 35.0 6-11-18-16 I.O 7.7 

6::-;t 
-:-o•:-o 
o:.-:o::· 
·:-o·:-o 19 37.0 13-17-13-13 1.5 10.8 
o: -·o: -· -.-.o:_-.o 
~:6·:~~{ 

:~~;\. 20 39.0 17-29-26-17 1.3 9.6 

6:~;t 
6t6-t 
·:-o·:-o 
o:::o:;· 21 41.0 19-15-14-21 1.8 7.5 
-:-o·:-o 
o:-·o:-· :.o::,O 

j~:~ 
~:::'!::· 
... · 22 43.0 19-22-20-25 2.0 5.1 

'!:..:.:~:;· 
1

, Medium dense, brown, SA_NQ, moist 
43.5 ... · -: .· Medium dense, brown, SAND AND GRAVEL little cobbles, ·::: ·.·.· \ moist 

23 45.0 18-43-32-26 1.5 4.5 ... 
46.0 

·.· .. 
:~-~}:~- Very dense, brown, SA_NQ, some gravel, trace cobble, moist 

·:-0 :.-.o 24 47.0 7-9-8-10 1.5 1.4 

~-=6:~-6- Dense, brown, SAND AND GRAVEL little cobbles, moist 

48.4 
'!:=:~=:· cobbles light gray in part ... · ' 25 -: .·.: 49.0 5-7-11-18 2.0 1.8 

:: : .. ~edium dense-dense, brown, SA.NU. trace gravel, wet 
. : .·.: ote: Soil saturated; heaving sands ... _ .. 26 51.0 6-14-26-28 2.0 1.5 . : .· .. Note: Sand light gray ·.· . -

CDF012395 

WATER DEPTH: During Drilling 48.4 ft. Upon Compl. Dry ----Hrs. after Compl. N.R. 

Weather: Remarks: 



BORING NO. 8-7 (cont.) 

DRILLING LOG 
ELEV. 

Project HydrogeoloQiCal Site Assessment Project No. 002420 

·"' Sample REC oE Depth £. g Material Description Blows/0.5' - n 
(ft) 11) ..J (ft.) 

a.__,, 
i5 No Depth 
... . . . . : . : · ... . . . : 
·:. 

:• :.-
55.0 

..... 
TERMINATION DEPTH= 55.0 FEET 

---- -- ------ - ~ 

CDF012396 

- ------

WATER DEPTH: During Drilling 48.4 ft. Upon Campi. Dry __J-;rs. after Compl. N.R. 

Weather: Remarks: 



. ;•,:., ..... , .. _,,,:.-, 

BORING NO. B-8 

DRILLING LOG 
ELEV. 

Client Hammontree & Associates, limited 
Project Hydro~eological Site Assessment Project No. 002420 

Location Canton Drop Forge & Manufacturin!J Co. 

Date: Started 12-4-92 Completed 12-4-92 Driller Northcoast 

Sampler: Dia 2 ins Type s/s Hammer Wt 140 lbs Fall 30ins 

Casing: Dia 4.25 ins Type HSA Hammer Wt Fall 

Water /Mud used in drilling: Yes No • Geologist/Engineer K Valek 

-~ Sample ae Depth -§_ g Material Description Blows/0.5' 
REC 

- Q. 
(ft) 

11) __, (ft.) 0.. E, 
t!5 No Depth 

U.L , / ✓ / IQESQII ' / 1 1.0 3-2-4-3 1.5 1.66 
//// , / 
// // Very loose-loose, brown, fil.!..I. trace gravel, trace dark ' / 
// // brown organics, moist ' / 2 3.0 1-1-2-2 0.8 1.8 // // 
' / // // , / 
// // Note: Black stain is pervasive, hydrocarbon odor at 4.5 feet ///, 3 5.0 WOH-5-5-15 1.2 2.5 
v/// 
///; 

v / 
//// 

Note: Wet at 6.5 feet v / 
//// 4 7.0 1-2-5-36 0.5 141.0 v / 
// // v / 
// // 

v/ :/ Note: Saturated at 8.5 feet; broken sheen on water in spoon 5 9.0 1-2-4-5 1.5 12.9 . { 0~, little wood, strong hydrocarbon odor (diesel?) 

•-0 ~ otec co,p,te ,heeo oo ,pooo ,ate, at9.0 feel 
11.0 

Medium stiff, brown, Cl AYEY sn I trace organcis, moist 
hydrocarbon odor 

TERMINATION DEPTH = 11.0 FEET 

CDF012397 

WATER DEPTH: During Drilling 6.5 ft. Upon Comp!. Dry __J-Jrs. after Comp!. N.R. 

Weather: Remarks: 



MONITORING wELL 
NO: MW-1 

\./ELL CAP 

PROTECTIVE CASING \./ITH 
LOCKING CAP 

CONCRETE SEAL 

GROUND SURFACE 

~+-- 2,0' SCHD, 40, 
PVC RISER 

CEMENT -
BENTONITE SLURRY GROUT 

1.5 

31. 0_1--j ---"~ 

3 6 • 2_
5

1-
2
----f,,.;;...--__J, 

51. ?..L--~~1;::~Hr--- 2.0' SCHD. 40, PVC PLUG 
•.,:.-. ~· ,;:.'11."l.',. 

Sl .__2...,fr----'"'"~·~o:;..,;~•"'::,•'.,,.,:ll"--'.~-"'-'----. __ BORE HOLE DIAMETER = 5,25' 

NOT TD SCALE 
CDF012398 



·• '". ·: . •• ,.;., • .,, .... _.,. ,:/,'.' c·::-,;,;,..:·;,;' :.'.·:':", .'· i ~··· 
.-... ······- -.- . , .. 

MONITORING wELL 
NO: MW-2 

\JELL CAP 

PROTECTIVE CASING w'ITH 
LOCKING CAP 

CONCRETE SEAL 

GROUND SURFACE 

NOT TD SCALE 

~I--- 2.0' SCHD. 40, 

1. 6 

31. 0 ~t~--~=-:,.,q 
34_4:3•

4 
+----k-l'<-f-:=h 

PVC RISER 

CEMENT -
BENTDNITE SLURRY GROUT 

49.4 . ...L--~~l;:~~f--- 2.0' SCHD. 40, PVC PLUG 
·.-..·.·.;·,;.·."·'•'·'' 

49 4 ~-~·!'.tt.~·o:~. 
• " ' ....----'-'-='-'-'-'-'-'"-'-"''-I ----- BORE HOLE DIAMETER = 5.25' 

CDF012399 



• 

NOT TD SCALE 

MONITORING \./ELL 
ND: MW-3 

\./ELL CAP 

PROTECTIVE CASING \./ITH 
LOCKING CAP 

CONCRETE SEAL 

~-I--- 2.0' SCHD, 40, 
PVC RISER 

CEMENT -
BENTDNITE SLURRY GROUT 

._____ BORE HOLE DIAMETER = 5.25' 

CDF012400 



NOT TD SCALE 

MONITORING \JELL 
ND: Mw-4· 

'w'ELL CAP 

1.5 

4 2 • 0 -l!f----1'-,-G, 

). 3 

PROTECTIVE CASING 'w'ITH 
LOCKING CAP 

CONCRETE SEAL 

~l--- 2.0' SCHD. 40, 
PVC RISER 

CEMENT -
BENTONITE SLURRY GROUT 

'-- BORE HOLE DIAMETER = 5.25' 

CDF012401 



. ·-'' ,-, - ._,r:.· ,,· 

NOT TO SCALE 

MONITORING \JELL 
NO: MW-5 

\JELL CAP 

14.5 ·-J----

1.5 

PROTECTIVE CASING \JITH 
LOCKING CAP 

CONCRETE SEAL 

~-1--- 2.0' SCHD. 40, 
PVC RISER 

CEMENT -
BENTONITE SLURRY GROUT 

3 5 • 4 ·• ..L.--~~1;:;~~!--- 2,0' SCHD. 40, PVC PLUG 

35.4" I -- BORE HOLE DIAMETER = 5.25' 

CDF012402 



····-- "' ~---~- ,· ......... ,-----·--· ,_.. . 

MONITORING \./ELL 
NO: MW-6 

VELL CAP 

GROUND SURFACE 

34.3 

1.5 

35.8 · -1i---~~ 
4.4 

40.2 

15·. o 

PROTECTIVE CASING VITH 
LOCKING CAP 

CONCRETE SEAL 

~t---- 2,0' SCHD. 40, 
PVC RISER 

CEMENT -
BENT•NITE SLURRY GROUT 

4 7. 95 T.!...-------+---..j:;.:~~~--- 2,0' SCHD, 40, PVC SCREEN 
(0.010' SLOT) 

......__ BORE HOLE DIAMETER = 5.25' 

NOT TD SCALE 

CDF012403 



MONITORING wELL 
ND: ___ Mw_-_7 ____ _ 

\,/ELL CAP 

PROTECTIVE CASING VITH 
LOCKING CAP 

CONCRETE SEAL 

GROUND SURFACE 

!+>-1--- 2,0' SCHD, 40, 
PVC RISER 

CEMENT -
BENTONITE SLURRY GROUT 

., 

36.5 

1. 5 

38.0 . ~le----•!.,--Ll 
4.6 

42.6 

57 .6 " I -......._ BORE HOLE DIAMETER = 5.25' 

NOT TO SCALE 

CDF012404 



MONITORING wELL 
ND: ___ MW_-_s ____ _ 

\./ELL CAP 

2.0 

1.5 

3 . 5 · --it---f-c-'+ 
2.6 

PROTECTIVE CASING \./ITH 
LOCKING CAP 

CONCRETE SEAL 

~-l---- 2,0' SCHD, 40, 
PVC RISER 

CEMENT -
BENTDNITE SLURRY GROUT 

6. 1 --t----t..,rl-::=.b 

7,0 
6. 4 7 __,T~-------+--~~:==:ici'it--- 2.0' SCHD. 40, PVC SCREEN 

(0,010' SLOT) 

13. l · ...L--~4,;i;~~t---- 2,0' SCHD. 40, PVC PLUG 

13. l f ...___ BORE HOLE DIAMETER = 5.25' 

NOT TD SCALE 
CDF012405 



APPENDJXB 
MONITORING WELL DEVELOPMENT AND SAMPLING FORMS 

CDF012406 



WELL DEVELOPMENT AND SAMPLING FORM 
11'TERNATJOXAL,INC. 

CLIENT ___ H_a_m_m_o_n_t_r_e_e_&_A_s_s_o_c_i_a_t_e_s _____ DATE __ l_2_/_0_7_/_9_2 ___ _ 

PROJECT ---=-Ca=.:n::..:..t o:.:n.:....;:D:..:r:..:o:..rp:......::F-=o-=r_,,g-=e ________ PROJECT NO. __ 0~0~2~4~2~0~--

SA:MPLER(s) Karl Valek and Bob Dornbush 

WELL NUMBER ____ M_W_-_l _____ DATE DRILLED ___ l_l_/_2_4_/_9_2 ___ _ 

PRE-DEVELOPMENT DATA 

WELL DEPIB ___ 5_1_. _l 7 __ ft. 

HEADSPACE voe CONCENTRATION ____ ppm* 
DEPTH TO PRODUCT ______ ft. 
DEPTH TO WATER __ 4_9_._8_7 ___ ft. 
PRODUCT THICKNESS ______ ft. 

WATER COLUMN HEIGHT 1. 30 ft. 
* As determined by Photoionization Detector 

CASING ELEV. ____ _ 

CASING SIZE 2 in. 

CASING TYPE PVC 
SCREENTYPE PVC 0.010" 

COMMENTS: _________________________ _ 

0:t--'E WELL VOLU:ME: = l WATER COLUMN HEIGHT x GALS/FOOT! 

= _l_._3_ft. X 0 • 16 gals/ft. = . 21 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. • FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MJ}UMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = 1 • 1 gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER __ X __ PUMP ___ _ 

VOLUME REMOVED: __ ._9_ gallons 
RECHARGE Il\'FO: __ S_l_ow _____________________ _ 

ODOR: -----~Nee:oscn'-"e"-----------------------
SHEEN: _____ ~N~o~n~e=------------------------

COMMENTS: ____ Ba __ i __ · 1--ed----Dry=-------------------

fORij ~O. F002·00l/rev.02•22·91/ar CDF012407 



.-.--_ ·:·.'·'-·''---'·';.,.,, .. _. ---.:-:;u,,, ,,'.'\.."·••·""-";.,,,~.,-.. -", 

~ujR ~~ 
WELL DEVELOPMENT & SAMPLING FORM 

Page 2 

lJ\'TERNATlOSAL,lNC 

Project No .. 002420 WellNo. MW-1 Date 12/07/92 

GROUNDWATER DATA 

pH TEMP. COND. 
lSTBAILER: 

AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/08 19 92 TIME COLLECTED: 10:00 am 

PURGE VOLUME: - gallons 

SAMPLE COLOR: Clear 

ODOR: None 

SAMPLES TQ BE ANALYZED FOR; 

voes X :METALS* X BTEX OTHER Cyanide 

SEMI-VOCs X PESTICIDES OTHER OTHER Phenolics 

TPH X PCBs X OTHER OTHER 

DUPLICA1E DECONBLANK OTHER OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE __ ..,_x.__ ___ _ 
METHANOL RINSE X 

:NEW ROPE: X YES NO ---
COMMENTS: -"""s.,a,,,m,..p""l""e,._d_d,.,rs...y'--"a,.,_f...et.,.e.._r--"'-a pµ;p1-LJru.a,._.x...,_i.wrn"'a.1..r.t:.e .,_J Y11--5,..Q.LJ.DL..llrnu.J _______ _ 

CDF012408 
FORM NO, F002•001/rev.05·0S·91/ar 



WELL DEVELOPMENT AND SAMPLING FORM 
IN"'f'ER.",ATIONAL,INC 

CLIENT ___ H_a_m_m_o_n_t_r_e_e_&_A_s_s_o_c_1_· a_t_e_s ______ DATE __ l_2.;../_0_7.;../_9_2 ___ _ 

PROJECT __ C_a_n_tc...o:..:ncc.....:D;_:r:..;o:...p:.......cFc...:oc;;rcsg"'e=---------PROJECT NO. ---0=-0"-'2=-4-'-'2"'0'----

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL :NUMBER ___ M_W_-_2 ______ DATE DRJLLED ___ l_l..;./_2_5-'-/_9_2 ___ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTII __ 4_9_._3_5 ___ ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ ppm* CASING SIZE 2 in. 
DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 
DEPTH TO WATER 42, 5 7 ft. SCREENTYPE PVC 0.010" 

PRODUCT THICJOIESS ft. 
WATER COLUMN HEIGHT 6 · 7 8 ft. 
* As determined by Photoionization Detector 
COMMENTS: __________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I w ATER COLUMN HEIGHT X GALS/FOOT I 

= 6 . 7 8 ft. x O. 16 gals/ft. = 1 • 1 gallons 

(FOR 2' WELLS, USE 0.16 gal/ft. - FOR 4' WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = 5 . 5 gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER __ x __ PUMP ____ _ 

VOLUME REMOVED: __ 6;;..':..;0:..__ gallons 
RECHARGE INFO: ___ F.....,a..,..... ___________________ _ 
ODOR: _______ N __ o;_:n;;;.e;:.._ ____________________ _ 

SHEEN: ------~S=l=i=h~t ____________________ _ 

COMMENTS: __________________________ _ 

FORK NO. F002•001/r•v.02·22·91/ar 
CDF012409 



~u~R ~~ 
WELL DEVELOPMENT & SAMPLING FORM 

Page 2 

Project No. _0_0_2_4_2_0 ___ Well No. MW-2 Date __ 1_2_;._/_0_7-'--/_9 2 ___ _ 

GROUNDWATER DATA 

pH TEMP. COND. 
!ST BAILER: 

AFTER gals. 
AFTER __ gals. 

AFTER gals. 
AFTER __ gals. 

LAST BAJLER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/07 19 92 TIME COLLECTED: 2 :40 pm 

PURGE VOLUME: gallons 

SAMPLE COLOR: Brown 

ODOR: None 

SAMPLES TO BE ANALYZED FOR: 

voes X METALS* X BTEX OTHER Cyanide 

SEMI-VOCs X PESTICIDES OTHER OTHER Phenolics 

TPH X PCBs X OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISfilLED WATER RINSE ---'X,.,___ __ _ 

METHANOL RINSE X 

:NEW ROPE: X YES NO ---
COMMENTS: ________________________ _ 

FORH NO. F002·001/rev.05·08·91/ar CDF012410 



WELL DEVELOPMENT AND SAMPLING FORM 
lhTER.NATIOSALJNC. 

CLIENT ___ H_a_m_m_o_n_t_re_e_&_A_s_s_o_c_i_a_t_e_s _____ DATE __ l_Z_/_0_7_/_92 ___ _ 

PROJECT __ c_an"--t_on_D_r'-o'-.J.p'---F-'o_r_,.gc;;e ______ ~_ PROJECT NO. --'0""'0'--"2'---'4'-=2"'0 __ 

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL l\'UMBER ____ MW_-_3 ______ DATE DRILLED ___ l_l_/ 3_0_J_9_2 ___ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH __ 4_2_. 8_3 ___ ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ ppm* CASING SJZE 2 in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 
DEPTHTOWATER ___ 3_7_. 7_0 ___ ft. SCREENTYPE PVC 0.010" 

PRODUCT THICKNESS ft. 

WATER COLUMN HEIGHT 5 · 13 ft. 

* As determined by Photoionization Detector 
COMMENTS: ________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

OJ\'E WELL VOLUME:= I WATER COLUMN HEIGHT X GALS/FOOT I 

= 5 .-13 ft. x 0 .16 gals/ft. = . 82 gallons 

(FOR 2• WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES 4 • 10 gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER __ X __ PUMP ____ _ 

VOLUME REMOVED: 3 • 1 gallons 

RECHARGE INFO: S 1 ow --------------------------ODOR: -----~N~o=n=e _____________________ _ 

SHEEN: _____ _;N~'o~n~e"------------------------

COMMENTS: ____ Ba_i_le_d_Dry ___________________ _ 

FORij NO, F002·001/rev.02·22·91/ar CDF012411 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

IhTERNATIONAL,INC. 

Project No. 002420 Well No. MW 3 Date __ J ..... 2.,-I .... Ow.7_,_li9,._? _--'-_ 

GROUNDWATER DATA 

pH TEMP. COND. 
lSTBAILER: 

AFTER gals. 

AFTER gals. 

AFTER gals. 

AFTER gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/07 19 92 TIME COLLECTED: 3:15 pm 

PURGE VOLUME: gallons 

SAMPLE COLOR: Brown 

ODOR: None 
. 
SAMPLES TO BE ANALYZED FOR: 

voes X METALS* X BTEX OTHER Cyanide 

SEMI-VOCs X PESTICIDES OTHER OTHER Phenolics 

TPH X PCBs X OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE ___ X,o_ ___ _ 

METHANOL RINSE X 

.NEW ROPE: X YES NO ---
COMMENTS: ________________________ _ 

FORH WO. F002·001/rev.05·08·91/ar 
CDF012412 



WELL DEVELOPMENT AND SAMPLING FORM 
11'.'TER.NATIONAL,INC 

CLIENT ___ H_a_mm_on_tr_e_e_&_A_s_s_o_c_i_a_t_e_s _____ DATE __ l_2c.../_0_7c.../_9_2 ___ _ 

PROJECT __ Ca_n_t.:..o.:..n:c......:D:..:r.:..o;c,p;_:F:..:oc.::r.aagc::e:.__ _______ PROJECT NO. _...c0"-'0"-'2"--4'-'2'--'0'----

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL 1'.'UMBER -~--M_W_-4 _____ DATE DRILLED ___ 1_2_/_0_l_/_92 ___ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH __ 6_1_. _3 _2 ___ ft. 
HEADSPACE VOC CONCENTRATION ____ ,ppm* 
DEPTH TO PRODUCT ______ ft. 

DEPTH TO WATER ------'-5-'-0-'-. -'-8-'-8 __ ft. 
PRODUCT THICKNESS ______ ft. 

WATER COLUMN HEIGHT 10 • 44 ft. 

* As determined by Photoionization Detector 

CASING ELEV. ____ _ 

CASING SIZE 2 in. 
CASING TYPE PVC 
SCREEN TYPE PVC 0. 010" 

COMMENTS: __________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

. 
ONE WELL VOLUME: == I w ATER COLUMN HEIGHT X GALS/FOOT I 

= 10 • 4 4 ft. x 0 • 16 gals/ft. == 1. 6 7 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = 8 • 4 gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER _.:.:X~_PUMP ___ _ 

VOLUME REMOVED: 8 · 5 gallons 
RECHARGE INFO: ____ F_a_s_t _____________________ _ 
ODOR: _______ N_o_n_e _____________________ _ 

SHEEN: _______ N...;;o_n_e _____________________ _ 

COMMENTS: _________________________ _ 

FORM NO. F002·001/rev.02·22·91/ar CDF012413 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

Il'\TER.NATIONAL,INC. 

Project No. __ o_o_2_4_2_0 __ Well No. MW-4 Date ___ 12_/_0_7_/_9_2 __ 

GROUNDWATER DATA 

pH TEMP. COND. 
lSTBAILER: 

AFTER gals. 

AFTER gals. 

AFTER gals. 

AFTER gals. 
LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/08 19 92 TIME COLLECTED: 1:00 pm 

PURGE VOLUME: gallons 

SAMPLE COLOR: Brown 

ODOR: None . 

SAMPLES TO BE ANALYZED FOR: 

voes X METALS* X BTEX OTHER Cyanide 

SEMI-VOCs X PESTICIDES OTHER OTHER Phenolics 

TPH X PCBs X OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCON OX WASH X 

DISTILLED WATER RINSE __ ..,:;X~---

METHANOL RINSE X 

?\'EW ROPE: X YES ___ NO 

COMMENTS:-------------------------

FORM WO. FOO2·OO1/rev.O5-08-91/ar CDF012414 



• R&R WELL DEVELOPMENT AND SAMPLING FORM 
lhlER.NATIONAL.INC 

CLIENT ___ H_a_m_m_on_tr_e_e_&_A_s_s_o_c_i_a_t_e_s _____ DATE __ l_2..:./_0_7c.../_9_2 ___ _ 

PROJECT -----=-C=-a n=t o:..:n:.::.....:D:..:r::..:o:2p:........::Fc..::oc::rcsg1..:e:__ _______ PROJECT NO. ---=Oc:..:0'--'2=--4'--'2'--'0'----

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL l'-HJMBER _ ____;M:.;.Wc;,.---=5'--------- DA TE DRJLLED ---""12::.fc.;O~l'-'/-"9--=2'-----

PRE-DEVELOPM ENT DATA 

WELL DEPTH __ ..:.3..:.5..:.. • ..:.3.:..7 __ ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ ppm* CASING SIZE 2 in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 

DEPTH TO WATER 35 .28 ft. SCREEN TYPE PVC O. 010" 

PRODUCT THICKNESS ft. 
WATER COLUMN HEIGHT . 09 ft. 

* As determined by Photoionization Detector 
COMMENTS: __________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = •1 WATER COLUMN HEIGHT x GALS/FOOT! 

= . 09 ft. x O .16 gals/ft. = . 0135 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ~X~ __ PUMP ____ _ 

VOLUMEREMOVED: Trace gallons 
RECHARGE INFO: _______________________ _ 

ODOR:-----------------------------
SHEEN: __________________________ _ 

COMMENTS: ____ T_o_o_l_i_t_t_l_e_w_a_t_e_r ________________ _ 

FORK NO, FOOi•001/rev.02·22·91/ar CDF012415 



-.. ,,;.,,:-., :-,,:·-c..·-,.•,.c .. 

WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

U"TERNATIONAL,INC. 

ProjectNo. __ 0_0cc.24-'--2"-0'--_ Well No. MW-5 Date 12/07/92 

GROUNDWATER DATA 

pH TEMP. COND. 
!ST BAILER: 

AFTER gals. 
AFTER gals. 
AFTER gals. 
AFTER gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 19 TIME COLLECTED: 

PURGE VOLUME: gallons 

SAMPLE COLOR: 
ODOR: 

SAMPLES TO BE ANALYZED FOR: 

voes METALS* BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH 
DISTILLED WATER RINSE ______ _ 

METHANOL RINSE 

NEW ROPE: __ YES ___ NO 

COMMENTS: __________________________ _ 

FORM NO. FOOZ·001/rev,05·08·91/ar CDF012416 



WELL DEVELOPMENT AND SAMPLING FORM 
Ih'TERNATIONAL,INC. 

CLIENT ___ H_a_m_m_on_tr_e_e_&_A_s_s_o_c_i_a_t_e_s _____ DATE __ l_2_/_0_7_/_9_2 ___ _ 

PROJECT _ _.c,.C.;.;.an..;...;;..t o.:.;n:.:.....cD:..:r:..co:..p:........:F...:o...:rcsg<..:e:__ _______ PROJECT NO. -~0~0~2~4~2~0 __ 

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL NlJMBER __ .:c:M.;.;_W_-6.:...._ ______ DATE DRILLED ___ 1=2~/=02~/~9~2~---

PRE-DEVELOPMENT DATA 

WELL DEPIB ___ 5 5_._2_3 ___ ft. 

HEADSPACE voe CONCENTRATION ----Jppm* 
DEPTH TO PRODUCT ______ ft. 

DEPTH TOW ATER ___ 4_7_ . .:....9 5;__ __ ft. 
PRODUCT THICKNESS ______ ft. 

WATER COLUMN HEIGHT 7 • 2 8 ft. 
* As determined by Photoionization Detector 

CASING ELEV. ____ _ 

CASING SIZE 2 in. 
CASING TYPE ---'P'-V'--Cc_._ __ 
SCREENTYPE PVC 0.010" 

COMMENTS: __________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

Ol\'E WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

= 7 • 2 8 ft. x 0 • 16 gals/ft. = 1 • 1 7 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. • FOR 4' WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MI1''1MUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = 5 . 8 5 gallons 

. DEVELOPMENT DATA 

DEVELOPED BY: BAILER __ x __ PUMP ___ _ 

VOLUME REMOVED: 6 • 0 gallons 
RECHARGE INFO: ___ R_a..!,p_i_d ___________________ _ 

ODOR: _...:N""o'-----------------------------
SHEEN: _::.:.N.::..o __________________________ _ 

COMMENTS: ____ _,M"-'u:.::d:.::d,.,__ ___________________ _ 

FORM WO. FOO2·OO1/rev.O2·22•91/er . CDF012417 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

Project No. ___ 0_0_2_4_2_0_ Well No. MW-6 Date __ 1_2_/0_7_/_9_2 __ _ 

GROUNDWATER DATA 

oH TEMP. COND. 
lSTBAILER: 

AFTER gals. 
AFTER __ gals. 

AFTER gals. 
AFTER gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/07 /92 19 TIME COLLECTED: 4:00 pm 

PURGE VOLUME: - gallons 

SAMPLE COLOR: Brown (Muddy) 

ODOR: None . 
SAMPLES TO BE ANALYZED FQR: 

voes X METALS* X BTEX OTHER Cyanide 

SEMI-VOCs x· PESTICIDES OTHER OTHER Phenolics 

TPH X PCBs X OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE __ _:X::.__ __ _ 

METHANOL RINSE X 

:NEW ROPE: _x_YES ___ NO 

COMMENTS: ________________________ _ 

FORM NO. F002·001/rev.05·0B•91/ar CDF012418 



., <.:,-:,~'.:-_ , .. ;·, '., ,-;;,-:1· ,:; ·; 

WELL DEVELOPMENT AND SAMPLING FORM 
l!'-.TERNATIONAL,L~C 

CLIENT ___ H_a_m_m_o_n_t_r_e_e_&_A_s_s_o_c_i_· a_t_e_s ______ DATE __ l_2.c../_0_7-'-/_9_2 ___ _ 

PROJECT __ Ca_n_t_o_n_D_r_o~p_F_o_r~g~e ________ PROJECT NO. __ 0_0_2_4_2_0 __ _ 

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL :NUMBER ____ M_W_-~7 ______ DATE DRJLLED __ ~1~2~/~0~3~/~9~2~---

PRE-DEVELOPMENT DATA 

WELL DEPIB ___ 5_7_._6_2 ___ ft. 

HEADSPACE voe CONCENTRATION ___ _,,pm* 
DEPTH TO PRODUCT ______ ft. 

DEPTH TOW ATER __ -'-5 0-'--'-. 1-"5 ___ ft. 
PRODUCT IBICKNESS ______ ft. 

WATER COLUMN HEIGHT 7 • 4 7 ft. 

* As determined by Photoionization Detector 

CASING ELEV. -----
CASING SIZE 2 in. 

CASING TYPE PVC 
SCREENTYPE PVC 0.010" 

COMMENTS: __________________________ _ 

ONE WELL VOLUME: = I w ATER COLUMN HEIGHT x GALsiFooT I 

= 7 . 4 7 ft. x O . 16 gals/ft. = l • 1 9 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF TilE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = 5 • 9 5 gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER __ X __ PUMP ____ _ 

VOLUME REMOVED: ___ 6_._o_ gallons 
RECHARGE ll\'FO: ___ N_o _____________________ _ 
ODOR: _______ N_o ______________________ _ 

SHEEN: ____________________________ _ 

COMMENTS: _____ Mu_d_d_y ____________________ _ 

FORK NO. FOO2•OO1/rev.O2•22·91/ar CDF012419 



~Dj;R ~w- WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

l?\"TER.)./ATI01'AL,JNC. 

Project No. 002420 Well No. MW- 7 Date _ __,_J_..2.J.,./u.0.,_71----'/ g,_,? __ _ 

GROUNDWATER DATA 

pH TEMP. COND. 
!ST BAILER: 

AFfER gals. 

AFTER gals. 

AFTER gals. 

AFTER gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/07 /92 19 TIME COLLECTED: 3:20 2m 
PURGE VOLUME: - gallons 

SAMPLE COLOR: Clear 

ODOR: None 

SAMPLES TO BE ANALYZED FOR: 

voes X METALS* X BTEX OTHER Cyanide 
SEMI-VOCs X PESTICIDES OTHER OTHER Ebeno]jcs 

TPH X PCBs X OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCON OX WASH X 
DISTILLED WATER RINSE __ Xo,__ ___ _ 

METHANOL RINSE X 

NEW ROPE: X YES NO ---

COMMENTS:---------------------------• 

FORH WO. F002·001/rev.05•08·91/ar CDF012420 



' ·'• ..... .,_..,.,,,:,;-,•,,,,., 

WELL DEVELOPMENT AND SAMPLING FORM 
lhTERNATIOSAL,INC. 

CLIENT ___ H_a_m_m_o_n_t_r_ee_&_A_s_s_o_c_i_a_t_e_s _____ DA TE __ l_2--'-/_0_7.c./_9_2 ___ _ 

PROJECT ----=-C-=-an=--=-t o::..:n:.::.._:D::..:r::..:o:..,p:........:Fc..:o:..:r:..sga.:e:__ _______ PROJECT NO. _ _,0'-'0'-=2'---'4-=2..::.0 __ 

SAMPLER(s) Karl Valek and Bob Dornbush 

WELL 1''1.JMBER ____ M_W_-_8 _____ DATE DRJLLED ----=lc::2'-'-/..c.0--'-4'-/9"-'2=-----

PRE-DEVELOPMENT DATA 

WELL DEPTII 13 • 10 ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION _____ ppm* CASING SIZE 2 in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 
DEPTH TOW ATER __ -=-6-'-. 4.:.;7:.._ __ ft. SCREEN TYPE PVC 0.010" 

PRODUCT THICKNESS ft. 
WATER COLUMN HEIGHT 6. 63 ft. 
* As determined by Photoionization Detector 
COMMENTS: __________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I • 

= 6.63 ft.x 0.16 gals/ft.= 1.06 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES 5 • 3 0 gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER __ X __ PUMP ____ _ 

VOLUME REMOVED: 5. 8 gallons 
RECHARGEINFO: ____ R_a~p_i_d ____________________ _ 
ODOR: ___ __.:F:..:a:cci=.:· n"'t::....::H:.:C:__ _____________________ _ 

SHEEN: ___ ___cYc::e:.::s:.,.,_:::s.::;l.::;i,,_g:.:.h..:::.t:::.l yL-b::c.r::.o:::.;k::.e::;.;n:.:..... _______________ _ 

COMMENTS: __ M_u_d_d.,,_ _____________________ _ 

·roRH NO. FOOZ-001/rev.02·22·91/ar CDF012421 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

lh'TERNATIONAL,INC. 

Project No. __ 0:e.;0e..:2:..:4,.,2'""0'--- Well No. MW-8 Date _ __,l.,.2,.,_/-"'0.,_7,._/9.w2,__ __ 

GROUNDWATER DATA 

pH TEMP. 
1ST BAILER: 

AFTER gals. 

AFTER gals. 

AFTER gals. 

AFTER gals. 
LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/07 19 92 TIME COLLECTED: 

PURGE VOLUME: - gallons 

SAMPLE COLOR: Clear, Sheen 

ODOR: Moderate HG 

SAMPL§ TO BE ANALYZED FQR; 

voes X METALS* X BTEX 

SEMI-VOCs X PESTICIDES OTHER 

TPH X PCBs OTHER 

DUPLICATE DECONBLANX OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 

DISTILLED WATER RINSE ----'X"'-----
METHANOL RINSE X 

NEW ROPE: X YES NO ---

COND. 

3:00 pm 

. 

OTHER Cyanide 

OTHER Ebenolics 
OTHER 

OTHER 

COMMENTS:-------------~------------• 

FORK NO. F002·001/rev.05·08•91/ar CDF012422 



WELL DEVELOPMENT AND SAMPLING FORM 
1:---TER."',ATIOSAL,INC. 

CLIENT __ Hamm=-_on_t-cr_e_e _&-=-As_s_o_c,.,,ia_t_e..,s_f...,o_r-,--.,,.------ DA TE __ 1_2_/1_7_/_9_2 ____ _ 
Canton Drop Forge Manufacturing Company 

PROJECT ___::H:;;.y..=dr=.o:.sga.:e:.::.o=.lo:.sge::i.=ca=:l=-:.S=-it:..:e:..cc..As.:..s:..:ec...s_sm_e_n....;t _____ PROJECT NO. 002420 

SAMPLER(s) __ J_._He_s_s/_B_._Do_m_bu_s_h __________________ _ 

WELL NUMBER ____ MW_-_2 ______ DATE DRILLED ___ l_l/c...2_5c.../9_2 ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH ___ 4_9_._3_5 __ ft. CASING ELEV. ___ _ 

HEADSPACE VOC CONCENTRATION _____ ppm* CASING SIZE 2 in. 
DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 
DEPTH TO WATER __ _:_4.:..3.:.:. 5_8 ___ ft. SCREEN TYPE PVC 0.010" 

PRODUCT THICKNESS ft. 

WATER COLUMN HEIGHT 5. 77 ft. 

* As determined by Photoionization Detector 
COMMENTS: ________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I w ATER COLUMN HEIGHT X GALS/FOOT I 

= 5. 77 ft. x O .16 gals/ft. = 0. 92 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ____ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: ________________________ _ 
ODOR: ___________________________ _ 

SHEEN: __________________________ _ 

' 

COMMENTS:------------~------------

FORM ~o. FOD2·001/rev.02·22·91/ar CDF012423 



~D~R ~£\_& 
WELL DEVELOPMENT & SAMPLING FORM 

Page 2 

I!',.TERKATIOSAL,INC. 

Project No. __ 0_0_24_2_0 ___ Well No. ___ MW_-_2 ___ _ Date __ 12....:./_lc....:7 /....:.9.=2 ___ _ 

GROUNDWATER DATA 

pH TEMP. 
!ST BAILER: 

AFTER __ gals. 

AFTER __ gals. 

AFTER __ gals. 

AFTER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DAIB SAMPLED: 12/17 19 92 TIME COLLECTED: 

PURGE VOLUME: 1.0 gallons 

SAMPLE COLOR: Clear to cloudy 

ODOR: None 

SAMPLES TO BE ANALYZED FOR: 

voes METALS* X BTEX 

SEMl-VOCs PESTICIDES OTHER Pare/fu.ltra1 
TPH PCBs OTHER 

DUPLICAIB DECONBLANK OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 

DISTILLEDWATERRINSE __ __:.:X'-----

METHANOL RINSE X 

NEW ROPE: X YES NO ---

COND. 

10:25 

OTHER 

OTHER 

OTHER 

OTHER 

COMMENTS: ____ ·_, ____________________ _ 

FORM WO. FOOZ·OO1/rev.O5·O8·91/ar CDF012424 



WELL DEVELOPMENT AND SAMPLING FORM 

CLIENT __ Harnm __ on_t_r_e_e_&_As_s_o_c_i_at_e_s_fo_r ______ DATE __ l_2_/1_7_/_9_2 ____ _ 
Canton Drop Forge Manufacturing Company 

PROJECT _H..,_y_dr..;.o:.,ga.:e:.:.o=-lo::.,ge::i:c:c=al=-S-=i..:..te'--As_se_s_sm_e_n_t _____ PROJECT NO. 002420 

SAMPLER(s) __ J_._H_e_s_s_/B_._Do_m_b_u_sh ___________________ _ 

WELL NUMBER ___ MW_-_3 _______ DATE DRILLED __ l_l_/3_0_/_92 ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH __ ..c.42_ • ....:8.c.3 ___ ft. 
HEADSPACE voe CONCENTRATION ____ Jppm* 

DEPTH TO PRODUCT ______ ft. 
DEPTH TO WATER __ -.::3-'--7"". 7--'4 ___ ft. 
PRODUCT THICKNESS ______ ft. 

WATERCOLUMNHEIGHT 5.09 ft. 

* As determined by Photoionization Detector 

CASING ELEV. ____ _ 

CASING SIZE 2 in. 

CASING TYPE -~PV--'C~--
SCREEN TYPE PVC 0.010" 

COMMENTS: _________________________ _ 

Ol\TE WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

= 5.09 

(FOR 2" WELLS, USE 0.16 gal/ft. 

ft. X O .16 gals/ft. = • 81 

- FOR 4" WELLS, USE 0.65 gal/ft.) 

gallons 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ____ _ 

VOLUME REMOVED: ____ gallons 

RECHARGE INFO:--------~---------------

ODOR: -----------------------------
SHEEN: ___________________________ _ 

COMMENTS: __________________________ _ 

FORH NO. FOOZ-001/rev.02·22·91/ar CDF012425 



' ' 

- ,,,, .. ,_,....~ ... , 

WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

IhTERNATIONAL,INC. 

Project No. ___ 00 __ 2_4_20 __ Well No. MW-3 Date __ ...clccc2.:....:/1:.;.7.:...f::..:92::._ __ 

GROUNDWATER DATA 

nH TEMP. COND. 
!ST BAILER: 

AFTER gals. 
AFTER gals. 
AFTER gals. 
AFTER gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/17 19 92 TIME COLLECTED: 10:55 

PURGE VOLUME: 0.80 gallons 

SAMPLE COLOR: Cloudy 

ODOR: None 

SAMPLES TQ BE ANALYZED FOR: 

voes METALS* X BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE __ __,X:.,...._ __ _ 

METHANOL RINSE V 

NEW ROPE: X YES ___ NO 

COMMENTS: ________________________ _ 

FORM NO. F002·001/rev.05·08·91/ar CDF012426 



··_,: .. ,.~ •• c• .--.-- ,. __ -.... ,. 

WELL DEVELOPMENT AND SAMPLING FORM 
J?--TER.."'i'ATIONAL,INC. 

CLIENT __ Hrurm __ on_t_r_e_e_&_As_s_o_c_i_at_e~s-fo_r ______ DATE __ 1_2_/1_7_/_92 ____ _ 
Canton Drop Forge Manufacturing Company 

PROJECT _H.,_y_dr:cco:..sg<=e.c.ol:::o:..ege::i.c.ca:::1:-Scci t'--e_As_s_e_s_sm_en_t _____ PROJECT NO. 002420 

SAMPLER(s) __ J_._H_e_s_s_/B_._Do_rn_b_u_sh ___________________ _ 

WELL NUMBER ___ MW_-_4 _______ DATE DRILLED __ 1_2-'-/-'--01.c:./..c.9_2 ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTII ___ 61_._3_2 __ ft. CASING ELEV. ____ _ 

HEADSPACE voe CONCENTRATION ---~P.Pffi* CASING SIZE 2 in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 

DEPTH TO WA TER __ ~5c.=O..c.. 9""6'---- ft. SCREEN TYPE PVC 0.010" 

PRODUCT THICKNESS ft. 

WATER COLUMN HEIGHT 10.36 ft. 

* As determined by Photoionization Detector 
COMMENTS: ________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

= 10. 36 ft. x 0 .16 gals/ft. = 1. 66 gallons 

(FOR 2• WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ____ _ 

VOLUME REMOVED: ____ gallons 
RECHARG:13 INFO: _______________________ _ 
ODOR: ____________________________ _ 

SHEEN:----------------------------

COMMENTS:-------~-----------------

FORM NO. F002·001/rev.02·22·91/ar CDF012427 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

Project No. __ 0_0_24_2_0 __ Well No. __ MW_-4 _____ Date __ 1_2_/1_7_/_92 ___ _ 

GROUNDWATER DATA 

pH TEMP. COND. 
!ST BAILER: 

AFrER __ gals. 

AFfER gals. 
AFrER __ gals. 
AFrER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/17 19 92 TIME COLLECTED: 11:45 

PURGE VOLUME: 1.8 gallons 

SAMPLE COLOR: Brown to cloudy 

ODOR: None 

SAMPLE~ TQ BE ANALYZED FOR: 

voes METALS* X BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE -----'X:.:...... __ _ 

METHANOL RINSE v 

NEW ROPE: X YES ___ NO 

COMMENTS: ____ ' ______________________ , 

FORM NO. FOD2·OO1/rev.O5·O8·91/ar CDF012428 



,. ··•,:,.:,,~.;~ ... ··_ 

WELL DEVELOPMENT AND SAMPLING FORM 

CLIENT __ Hannn __ on_t_r_e_e_&_As_s_o_c~ia_t_e~s~fo_r __ ~ ___ DATE __ 1_2_/1_7_/_92 ____ _ 
Canton Drop Forge Manufacturing Company 

PROJECT _Hy.,__dr __ o..sg<..:.e..:..ol---o"'g""ic..:..accl=--Si_· t_e=--As_s_e_s_sm_e_n_t _____ PROJECT NO. 002420 

SAMPLER(s) __ J_._H_e_s_s_JB_._Do_rn_b_us_h ___________________ _ 

WELL NUMBER ___ MW_-_6 _______ DATE DRILLED __ 1_2_/0_2_/_9_2 ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTII 5 5. 23 ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ Jppm* CASING SIZE 2 in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 

DEPTH TO WATER 47.97 ft. SCREEN TYPE PVC 0.010" 

PRODUCT THICKNESS ft. 
WATER COLUMN HEIGHT 7 .26 ft. 
* As determined by Photoionization Detector 
COMMENTS: ________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

= 7.26 ft. x 0.16 gals/ft.= 1.16 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THRE);: WELL VOLUMES - ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ___ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: ______________________ _ 
ODOR: __________________________ _ 
SHEEN: ___________________________ _ 

COMMENTS: ________________________ _ 

FORK NO. F002-001/rev.02-22-91/ar CDF012429 



. ,. ,, .. .., .. ,, ....•.. 

WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

I?-."TER,",ATIOSAL,INC 

Project No. __ 0_02_4_2 ___ 0 __ Well No. MW-6 Date __ 1_2_/1_7_/9_2 ___ _ 

GROUNDWATER DATA 

pH TEMP. COND. 
!ST BAILER: 

AFTER __ gals. 

AFTER __ gals. 

AFTER __ gals. 

AFTER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/17 19 92 TIME COLLECTED: 

PURGE VOLUME: 1.1 gallons 

SAMPLE COLOR: Brown to cloudy 

ODOR: None 

SAMPLES TO BE ANALYZED FOR: 

voes METALS* X BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE __ X:.;._ ___ _ 

METHANOL RINSE X 

NEW ROPE: X YES NO ---
COMMENTS: ____ ' _____________________ _ 

FORM NO. F002·001/r•v.05·08·91/ar 
CDF012430 



WELL DEVELOPMENT AND SAMPLING FORM 
l?\7"ER.',/ATJ0SAL,ISC 

CLIENT __ Hamm __ on_t_r_e_e_&_As_s_o_c_i_at_e_s_fo_r ______ DATE __ 1_2_/1_7_/_9_2 ____ _ 
Canton Drop Forge Manufacturing Company 

PROJECT _Hy--'-dr_o:.,gacec:.o:::.lo::..sge;::ic:.c:::.al=-S-'--i_te::...:.Asc:..c.se.c.s_sm_en_t _____ PROJECT NO. 002420 

SAMPLER(s) __ J_._He_s_s_/B_._Do_rn_b_u_sh ___________________ _ 

WELL NUMBER ___ MW_-_7 ______ DATE DRILLED __ l_Z_/_03_/_9_2 ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTII ___ 57_._6_2 ___ ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ ppm* CASING SIZE 2 m. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 

DEPTH TO WATER 50.16 ft. SCREEN TYPE PVC 0.010"' 

PRODUCT TIIICKNESS ft. 

WATER COLUMN HEIGHT 7 • 46 ft. 

* As determined by Photoionization Detector 
COMMENTS: __________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I w ATER COLUMN HEIGHT X GALS/FOOT I 

= 7 .46 ft. x 0.16 gals/ft. = 1.19 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. • FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ___ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: _______________________ _ 
ODOR: __________________________ _ 

SHEEN: __________________________ _ 

COMMENTS:-------------'----------------

FORM NO. F002·001/rev.02·22·91/ar CDF012431 



WELL DEVELOPMENT AND SAMPLING FORM 
l;\TIRJ\ATJONAL,lNC. 

CLIENT __ Hamm=-_on_t_r_e_e_&_As_s_o_c-,-ci_at_e~s,--fo_r----,--~---DATE __ l_Z/_1_7_/_92 ____ _ 
Canton Drop Forge Manufacturing Company 

PROJECT __:H::,:Y.=dr:::o:::.sg2.:e:::o:::lo:::.sg,::i:::ca=l=--=S.:::i.::te::....::As=se:::s:.::sme=n.:..:t:...._ ____ PROJECT NO. 002420 

SAMPLER(s) __ J_._He_s_s_/B_._Do_rn_b_us_h ___________________ _ 

WELL NUMBER ____ MW_-8 ______ DATE DRILLED ___ 1_2/_0_4_/9_2 ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPIB __ 1_3_. l_0 ___ ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ p1pm* CASING SIZE 2 in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE PVC 
DEPTH TO WATER ___ ..;.6.:..:.3:..::2:...._ __ ft. SCREEN TYPE PVC 0.010" 

PRODUCT THICKNESS ft. 
WATER COLUMN HEIGHT 6. 78 ft. 
* As determined by Photoionization Detector 
COMMENTS: ________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

Ol\'E \VELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

= 6.78 ft.x 0.16gais/ft.= 1.08 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. • FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ____ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: _______________________ _ 
ODOR: __________________________ _ 

SHEEN: __________________________ _ 

COMMENTS: _________________________ _ 

FORK NO. F002·001/rev.02·22·91/ar CDF012432 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

I~TER."•o'ATIOSAL,INC 

Project No. __ 0_0_24_2_0 __ Well No. MW-8 Date __ 1_2-'-/_17--'/_9_2 __ _ 

GROUNDWATER DATA 

nH TEMP. COND. 
lSTBAILER: 

AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/17 19 92 TIME COLLECTED: 11:30 am 

PURGE VOLUME: 1.2 gallons 

SAMPLE COLOR: Black 

ODOR: "Grease-like" odor 
·• 

SAMPLES TO BE ANALYZED FOR: 

voes METALS* X BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER fure/fuitral OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 

DISTILLED WATER RINSE __ -2cX ___ _ 

METHANOL RINSE X 

NEW ROPE: X __ YES ___ NO 

COMMENTS: ____ , _____________________ _ 

FORK NO. FOO2·OO1/rev.O5·O8·91/ar CDF012433 



WELL DEVELOPMENT AND SAMPLING FORM 
INTERNATIONAL,INC. 

CLIENT_Hannno __ n_t_r_e_e_&_As_so_c_i_a_te_s_f_or _______ DATE ___ 1_2-'-/_30_/_9_2 ___ _ 
Canton Drop Forge Manufacturing Company 

PROJECT -'H"'y-=d=-r.::.,og..ce:.::o.=l.::.,og2:i:.::c-=al::...cS:.::ic.:.te.::....;:As-=-=s-=es::..:sm=e=nt;:._ ____ PROJECT NO. ---"'00=2'-'-4""'20'----

SAMPLER(s) __ B_._Do_m_b_us_h _____________________ _ 

WELL 1'HJMBER __ La_g;:_o_o_n_3 ______ DATE DRILLED _____ Nc.../A ____ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH _______ ft. CASING ELEV. ____ _ 

HEADSPACE VOC CONCENTRATION ____ ppm* CASING SIZE ____ in. 

DEPTH TO PRODUCT ______ ft. CASING TYPE ____ _ 

DEPTH TO WATER ft. SCREEN TYPE ____ _ 

PRODUCT THICKNESS ft. 

WATER COLUMN HEIGHT ft. 

* As determined by Photoionization Detector 
COMMENTS: ________________________ _ 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: =· I w ATER COLUMN HEIGHT X GALS/FOOT I 

= ___ ft. x ___ gals/ft. = ____ gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF TIIB REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ____ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: _______________________ _ 

ODOR:-----------------------------
SHEEN: __________________________ _ 

COMMENTS: __________________________ _ 

FORH NO. F002·001/rev.02·22·91/ar CDF012434 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

I!'ITER.NATIONAL,INC 

Project No. __ 00_2_4_20 ___ Well No. Lagoon 3 Date 12/30/92 

GROUNDWATER DATA 

oH TEMP. COND. 
!ST BAILER: 

AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/30 19 92 TIME COLLECTED: 10:37 am 

PURGE VOLUME: gallons 

SAMPLE COLOR: Clear 

ODOR: None 
,, 

SAMPLES TO BE ANALYZED FOR: 

voes METALS* Barium BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECON BLA1''K OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE --~X,.,_ ___ _ 

METHANOL RINSE X 

NEW ROPE: _;;:;;.X_YES ___ NO 

COMMENTS: ____ ' ______________________ 
1 

FORM NO. F002·001/rev.OS·08·91/ar CDF012435 



WELL DEVELOPMENT AND SAMPLING FORM 
lh'TER..\'.ATIOXAL,INC. 

CLIENT_-=Hamm __ o_n....,tr=-e_e----:&=-As_so_c..,.i_a_te_s-=--f_or----:,---=-----DATE ___ l_2_;__/3_0-'/-'-9_2 ___ _ 
Canton Drop Forge Manufacturing Company 

PROJECT _H--"y_dr_o~g"-e_o_lo~g"-i_c_al_S_i_te_As_se_s_sm_en_t _____ PROJECT NO. ----"'00"'2"-4'-"2"'0 __ _ 

SAMPLER(s) __ B_._Do_m_b_u_s_h _____________________ _ 

WELL 1'.'UMBER ___ MW_-_2 ______ DATE DRILLED ___ 1_1...:../_2__:5/_9_2 ___ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH ___ 4_9_._3_5 __ ft. 

HEADSPACE voe CONCENTRATION ____ ppm* 
DEPTH TO PRODUCT ______ ft. 

DEPTH TO WATER 43 • 69 ft. 

PRODUCT THICKNESS ft. 
WATER COLUMN HEIGHT 5.66 ft. 

* As determined by Photoioniz.ation Detector 

COMMENTS: 

CASING ELEV. ____ _ 

CASING SIZE 2 in. 

CASING TYPE PVC 
SCREEN TYPE PVC 0.010" 

CALCULATION OF DEVELOPMENT VOLUME 

ONE WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

_ 5.66 ft. x 0.16 gals/ft.= 0.9 gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4• WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A M!NlMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

. 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ____ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: ________________________ _ 

ODOR:.-----------------------------
SHEEN: __________________________ _ 

COMMENTS: __________________________ _ 

FORH ~o. F002·001/r•v.02·22·91/•r CDF012436 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

I!'-IT£Jl.~ATI0!1-AL,INC. 

Project No. ___ 00_2_4_20 __ Well No. ___ MW_-_2 ____ Date ___ 1_2'-/3_0'-/9_2 __ _ 

GROUNDWATER DATA 

oH TEMP. COND. 
!ST BAILER: 

AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 
AFTER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/30 19 92 TIME COLLECTED: 9:52 am 

PURGE VOLUME: 1.0 gallons 

SAMPLE COLOR: Clear to brown tint 

ODOR: None 

• 

SAMPLES TO BE A~ALYZED FOR: 

voes METALS* Lead BTEX OTHER 

SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECONBLANK OTHER OTHER 

* Metal analyses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE __ .::.X ___ _ 

METHANOL RINSE X 

NEW ROPE: _x_YES ___ NO 

COMMENTS: ____ ' _____________________ _ 

:. 
FOR~ NO. F002-001/rev.05-08·91/er CDF012437 



.;,,,. ,_, .. 

WELL DEVELOPMENT AND SAMPLING FORM 

CLIENT_Hamm __ o_n_t_re_e_&_As_so_c_i_a_te_s_fo_r ______ DATE ___ 1_2;.../3_0-'-/_92 ___ _ 
Canton Drop Forge Manufacturing Company 

PROJECT ..:Hydr::;__:;;::..:o:.sgc:.eo.:..:l:..:o_..g1::..:· c:..:a;;::l_S:..:i:..:t.::.e ...;:;As=se=s:.::sm=e=n'-Ct'--____ PROJECT NO. __ 00=-=2'-'-4:=c20"-----

SAMPLER(s) __ B_. _Do_m_bus_h ____________________ _ 

WELL :NUMBER ___ MW_-_8 ______ DATE DRILLED ____ 12_/_0_4_/9_2 ___ _ 

PRE-DEVELOPMENT DATA 

WELL DEPTH _ ___:l:..:3_.c:.10'--__ ft. 
HEADSPACE voe CONCENTRATION ____ ppm* 
DEPTH TO PRODUCT ______ ft. 

DEPTH TO WATER 6. 63 ft. 

PRODUCT THICKNESS ft. 
WATER COLUMN HEIGHT 6.47 ft. 

* As determined by Photoioniz.ation Detector 

CASING ELEV. ___ _ 

CASING SIZE 2 in. 
CASING TYPE __ P_VC-'---
SCREEN TYPE PVC 0.010" 

COMMENTS: ________________________ _ 

Ol\'E WELL VOLUME: = I WATER COLUMN HEIGHT X GALS/FOOT I 

= 6.47 ft. x 0.16 gals/ft.= 1.0. gallons 

(FOR 2" WELLS, USE 0.16 gal/ft. - FOR 4" WELLS, USE 0.65 gal/ft.) 

DEVELOPMENT SHALL CONSIST OF THE REMOVAL OF A MINIMUM OF THREE (3) WELL VOLUMES 

THREE WELL VOLUMES = ___ gallons FIVE WELL VOLUMES = ___ gallons 

DEVELOPMENT DATA 

DEVELOPED BY: BAILER ____ PUMP ___ _ 

VOLUME REMOVED: ____ gallons 
RECHARGE INFO: _______________________ _ 
ODOR: __________________________ _ 

SHEEN: __________________________ _ 

' 
COMMENTS: ________________________ _ 

FORH HO. F002·001/rov.02·22·91/ar CDF012438 



WELL DEVELOPMENT & SAMPLING FORM 
Page 2 

Project No. __ o_0_24_2_0 ___ Well No. MW-8 Date __ 12...:./_30-'/...:.9_2 ___ _ 

GROUNDWATER DATA 

nH TEMP. COND. 
lSTBAILER: 

ATIER __ gals. 

AFrER __ gals. 

ATIER __ gals. 
AFrER __ gals. 

LAST BAILER: gals. 

COMMENTS: 

SAMPLES COLLECTED 

DATE SAMPLED: 12/30 19 92 TIME COLLECTED: 10:21 am 

PURGE VOLUME: 1.0 gallons 

SAMPLE COLOR: Clear to black tint 

ODOR: Yes 
• 

SAMPLES TO BE ANALYZED FOR: 

voes METALS* Barium · BTEX OTHER 
SEMI-VOCs PESTICIDES OTHER OTHER 

TPH PCBs OTHER OTHER 

DUPLICATE DECON BLA?\'K OTHER OTHER 

* Metal analvses for water must be field-filtered. 

DECONTAMINATION PROCEDURES 

SAMPLE BAILER: ALCONOX WASH X 
DISTILLED WATER RINSE __ ...;;X;;__ ___ _ 

METHANOL RINSE X 

NEW ROPE: _x_YES ___ NO 

COMMENTS: ____ ' _____________________ _ 

: 
FORM NO. F002·001/rev.05·08·91/ar CDF012439 



APPENDIXC 
ODNR WATER WELL LOGS 

• 

CDF012440 



DEC-17-1992 15: 00 FRO'.1 C"iHTON DROP FOF-ff: TO 

e 
CANrON DROP FORGE 

TELECOPIER COVER SHBBT 

PLEASE DELIVER 

NAME: 

FROM: 

FIRM! 
CITY: 
PHONE: 

NAME: 
ltlRM; 
CITY; 

THE FOLLOWING PAGES 'l'Ot 

/4i__ k'Atez< 

canton OH 

16::,67874 

TOTAL NUMBER 0:e' PAGES --~"-- INCLUDING COVER SHEET. 

WE ARE TRANSMITTING ON THE FOLLOWING: 

P4'i.'l':f!!: /;l1 zO£ 
TIME: 

P.01 

IF YOU DO NOT RECEIVE ALL PAGES - PLEASE CALL BACK AS SOON .AS 
POSSIBLE. 

TELEPHONE: (216) 477-4511, EXT. 

~ ===::..:a:=-===·==~-----.............. ... 

4575 Soothwoy Stn,«t S.W. • RO. lbc 6902 • Canton, Ohio «"ill6-®W • (216) 477-(511 • FAX (216) 477-l'!Mli 

CDF012441 

• 



DEC-17-1992 15: 00 FRO~I CFMTON DRCP FORGE TD 16667874 
WEU. SCRllNS .... WA.TEA WEUS 

. .... 
PUMPS TE5THOt£S 

M. J. ENGEL DRILLING CO. 
MASSILLON, OHIO, R. D. 2 

DJUI,.LEO FOR The Canton Dron ?orge and Eanufgctnr>in,;_;_\dJ.____ ____ _ 

ADD~ES"--~C~an=t~o~n~,'----'O~m~·~o~---------------------
August 27, 1942 DATE-___:.:se.:=.;:_:=c...__:==------------------------

LOC.,,,TION 500 f'eet e~,stf of #J weJJ ond 50 feet south o:t:: fen

nsylvania ·Railro_asl_t=~==~-----------------
ifoll #2 

S!Zata T-1 W atcr t.cv.tl 

P.02 

_________ ......, _____ , ____ _ 

20 :reei 
40 fee 
30 i'ee 
10 fee 1 

15 fee 
10 fee1 

J.5 :ree 
5o .fee' 
35 fee< 
10 fee' 
23 .fee' 

2 fee 
10 i'ee< 
10 fee• 
22 fee' 
20 fee1 

5 fee"' 
27 f'eet 
23 .fee.., 
8 fee1 

1.5 :feai 

gravel, sand, and clay 
sand and g;t"aveJ. 
sand and clay 
gravel 
sand, gravel, 
sand{fine) 

and clay 

sand{.fine) 
sand and clay 
Cla:3° ;:md sand 
black shale 
bl.ack shale 
sand rock 
san.d rocli: and shale 
sand l'oCk and 
s J:>.n-5 rock 
sand rock 

rock(pebles) iiand 
sand rock(some oebles} 

roe}<:( 11 • 11 ) sand 
sand rock ( 11 " ) 
sand rock( :fine) 

26.5'-9'' of 12 11 Sl# drive pipe in 
,~elJ.. Al.so, one 12 • 1 drive shoe. 

Shot well from 345 1 to 385r. 

60 feet 
90 feet 

100 feet 
115 .feet 
125 feet 
14.0 reet 
190 feet 
225 feet 
235 feet 
258 f'eet 
260 feet 
270 feet 
280 feet 92 :!'eet 
302 :feet 
322 feet 
327 feet 
3S4 feet 86 !'eet 
377 feet 84 i'eet 
385 :feet 
400- :feet 

CDF012442 



DEC-17-1992 15:00 FROM CAIJTOtJ DROP FORGE 

WA TtR w,ai.S 
• ..i 

-PUMPS 

TD lE,E-67874 

Will .satEEN-5 .... 
it5THDLES 

M. J. ENGEL DRILLING CO. 
MASSILLON. OHIO, R. D. 2 

DlULLED FOR __ T_h_e __ c_an_t_o_n ___ Dr--'-o"-':p"--_F.co_r..sg'-'e'-'un=e1'--· _lc:.•:?:::.n=v.I=c.'c::'"-c.::C..etc.::ur=i:::nc;,fc:,.",_cc:.':::oc.::• ____ _ 

ADDRESS Canton, Ohio 

DATE Anril 8, l9l,•2 
t.OCATIO~ 450 feri,t liorth of house on bRclc Canton-Viassi11on Ru. 

250 feet from Pennsylvania Railroad. 

Thickn..-n 

30 feet 
50 feet 
10 feei 
15 feet 
19 feet 
15 feet 

7 fee, 

Strau 

gravel, sand, and clay 
send and clay 
sand, clay and gravsl 
gravel. 
sand 
clay and sand 
sand '.l'ock 

Set 30 feet of 10' • perferated pipe 
""ol." screen. 

30 1'eet 
80 tee>t 
90 feet 

105 feet 
1.24 feet 
139 feet 
146 feat 71 fero 

P.03 

CDF012443 



DEC-17-1992 15:131 FROM CAmm DP.OP FDRGS:: 

WATERWW..S 
... 'l,4.-

.PUMPS 

TO 

M. J. ENGEL DRILLING CO. 
MASSILLON, 01-llO, R. D. Z 

DRlLLEP l'"OR_.~ne Ca:iton...~Drop Forge t-nd_l,-~punfact.ur:ing ca. 

ADDRESS Canton. Ohio 

DATE J}lne __ i.~,~Jc,9c,li-J,__ ____________ _ 

15€,57874 
Wal. SCl'ttENS ..,, 

TEST HOLES 

P.04 

LOCATION ______________________________ _ 

Thi,:.kot.n 

Vioved back,. pulled screen, and c.rove 
t12" pipe to rock. Depth at start - 14-6 f'e€ t. 

2 feet s=d rock 11+8 i'eet 
J;eet clay and sand 152 feet 

f'eet sha1e and sand rook 160 :feet 
feet sand.rock and shale 180 feet 

42 i'eet soft black-shale 222 f'eet 
·2 feet sand rock 224. feet 
10 feet soi't black shale 234 i'eet 

3 i'eet sand rock 237 i'eet 
21 i'eet soft black shale 265 feet 
17 feet sand rock and shale 2i2 feet 

8 feet sand rock 290 f'eet 
2 feet she.le 292 feet 

133.feet sand rock 425 feet 75 :re·et 

160 .feet 1211 drive pipe 
Well was shot with 60 quarts of Nitro. 

CDF012444 



DEC-17-1992 15•01 FRO~ 

. .;. ... -;;;:,_; 

C\f~RALL 
L.F.NGTl1 

'31-Jo" 
SOliLS 

iUCT!Of': 

7 

CAIHOH DROP FORCE TO lE,E,57874 P.05 

PEERLESS PiJMP 
.> , -- ... . ~: ,-·: ,\ 

/1 (') f- ,,. ,.,. -b C, 

-..__J_ _____ o 1 s.::"A:::.G£ 

/ ., 
~-.[ __ ___:tv::;·":____ Pl F't 

J .. :;_. ' cj - .. - • • r:. 1 .... ~-

. /• 

._..._..,_l_,,_,ac-'-.SHAFT 

C:F ,.;·at 

d- -ST AGE sc·;.;u 

f/2--h 
'C 1"-:.:~n;:R S0.11.S 

-.,_ ____ S1JCTIC:N PIP't; 

r 

S/.y/e. 

'"""--7 / .. 

--~";:,'--(.,,-'-. _._{,,. ___ •..... 
CJ • ✓ 

.....,_i ~.,.(._,,/ TOTt.l. H£1-0 

/ r-: 
__ !....;✓c..·-~---~---R~ P.M., 

> ,..:_/ 
__ '--'_•~-· _H,.?.A(Q~1R(O 

c.o+ 

FiJ/--,,:::_ 17'1¾ 
.4=,;. 

PiE~~tSS PVWP DTVISl~N 

roac YAC~INtRT CORPORAi1C~ 

1.1A:S$t\J, .. ot-.1 o,-no 

CDF012445 



:-.) 
' 

DEC-17-1992 15:02 FF.U1 C811Tot4 DROP FORGE TD 1SS57874 P.05 

/3 (, (_ 7 I/ 

O'V~Rtl.t. 
lE~~GTh 

//0 I 

t 1~ 7 'I 
l!iOftLS 

,:;.,, I 

SUCTION 

7 

R-L GQ 

PHRLEH PUMP 
.30-H? /'1ol-o/C 

J1,:;,-/--vt?C• 5.,<.y/,:, 

,--+--"I ~DlSC;.;A;:;CE 

'> " 
"'-t-'O'-=_£ .. H, TUB£ 

l
l ., 

"-J._f_flji!:,S~AfT 

7Y;i. ,, 
CIAttc:iE. SO'.,..LS 

-=3"'"--cJ_d~-•·p·•· 
e? 7,:1 ~07<L ec,o . 

/ 76 O R.P.M. 

c:i.-~ H.?.Ft£QlJt1'\E.Q 

c.,.7+ 

PE~RLESS Pr.n.l? tlVJSION 

(:'00C WCHJN£~Y CORP'tmAl ION 

htASSil.1..QN 0H10, 

CDF012446 





NO CARBON PAPER 

NECESSARY

.SELF-TRANSCRIBING 

permit #18480 
County Stark 

WEI" LOG AND DRILLING REP"'.'lRT ORIGlliAL 

State of Ohio 
DEPARTMENT OF NATURAL RESOURCES 

Division of Water No. 414453 
65 S. Front St., Rm. 815 Phone (614) 469-2646 

/./, B, Columbus, Ohio 43215 

Townsbip, ___ P_e_r_r-'y'--___ ,Section of Township ____ 1..;3;:,_ ____ _ 

Owner ___ 0_1_1_1_v_e_r_P_o_te_t_e _________ Address 1 322 11th 

Lo cationo f properfy'. . 
' ' 

1840 Navada SW Canton 0 

CONSTRUCTION DETAILS 
( BAILING" OR PUMPING TEST 

(Specify one by circling) 

Casing diameter 5" ., ength of casing 84' Test Rat· 10 G.P.M. Duration of test 2 hrs. 

Type of screen L<>!lgth of scree~ Drawdown none £t. Date 1 of21 t10 

Type of pump Static level-depth to water 42' '"t. 

Capacity of pump Quality (clear, cloudy, taste, odor) 

Depth of pump setting 
clear 

Date of completion. Pump installed by 

WELL LOG* SKETCH SHOWING LOCATION 

Formations Locate in reference to numbered 
Sandstone, shale, limestone, From To State Highways, St. Intersections, County roads, etc. 

gravel and clay 

. sand, gravel 0 Feet 84 1Ft. N. 
------------------------- -------- ---------
-------- ---------------

,.. _________ 

----- _________ ., --------------~ 
perforated point --------------- -- ----·- "' l z: 

Ni() ~·--- N\ 
t· ------i---- -----~~ 
[! 

E. 
----

--------- 'S'o vth W/Jlr ~f. 
- # --- ----------· ---·---·---- ,_ 1/1 ~; I), 

---------_, ·- ~ -11>· v 
'<(" i\• -<.': 

0 ' " l -\,.,.'(t------- - - s. <; 00 .,. .,. ------- -- .. N 
~ 

10/23/70 r 0 

Drilling Firm 1P.!.'',1q & ;wn:,uAMS Date 
Ll. 
Cl 

WEil,DRILLl;'\,G O~t2, /'.7yZ ~ LOCATI u 
4310. 36ili St, N.W. / - Sb 

Address ~~~I.QN. OHIO Signed . ,... -:t ... ·---~ .. -V 
*If additional space is needed to complete well log, use next consecutive numbered form. 



"----...-'--
3 WEL'" 1~0G AND DRILLING REPfllT 

ORIGINAL 

1,..-----. 

1 State of Ohio · 
PLEASE USE PENCIL DEPARTMENT OF NATURAL RESOURCES N9 331396 

OR TYPEWRITER Division of Water 
! DO NOT USE INK.! 1562 W. First Avenue 

Columbus, Ohio 43212 

County __ ~---Township_.~ ___ Section of Township ... - .. 1..!J<--------
Q -q-. ~-½/~±-.. ~Address J.1.r.&.2f.,;? ... fj . .✓.&t; ( ~ 0.J, 

Location of property. J. £. (:'~·-· ... ~.j/l.11, .. ~:"#~~-----
CONSTRUCTION DETAILS BAILING 01< PUl,!FIHG TEST 

Casing diameter ..... t;..__1_' __ Tc,,ength of casing 19' P 10...'.. Pumping Rate.3.~-···G.P.M. Duration of test hrs. 

Type of scree . ength of screen...-----! Drawdow - 0 .ft. Date ... _'.?.: -1 -(:£ ............... . 
Type of pump ... -~~ Static level-depth to water ... -••-·'··'--------'-t. 
Capacity of pump ";;._ C7 :;r , , _,, Qua11 (clear, ._"loudy, t~-------·····-·-

~:::ho;fc::~e:i::ing .. / 21= /Z-~ < ~u~p-;~y. Z" ~~/:-~.a.;;_g_:;.~ 
. Vo ~ 

WELL LOG* 

Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To 

~ ~ _.Ao------11 0 Feet c,5 Ft. ______________ d _______ --------- -----------
~ )1-w.d + ~ __ J, 5 --·__'lo ---
~ ~.JJ _I ce,____J _:10 ___ __ fl_D __ 

-~~------_,__,Io ___lb o __ 
~ . ~ _____ · I 0. o ____ . _ I 7 .::2.. • 

_.l)~.~----- __ ;_7;2 _ -- 17 (,_ 

SKETCH SHOWING LOCATION 

Locate in reference to numbered 
State Highways, St. Intersections, County roads, etc. 

N. 

--~----------------- __ j_'_]_C,_ ___ L7£,.l_ w. 
x 

fv£LL.. 

-~-- ______ ._. ____ · ____ I 7 t G __ f. g~_ 

~-$A4 ___ _ _ I.?";;:,.... __ ~ ().7_ 

.i}_~ -~ ______ ,;i. o7 ___ .;z. ;;1_/__ 

-~----------- _;i ;;L ___ .::i ::z ;i_ 

_fl~ -~ ·- · _ · _ ;;i. :2 2 __ -2._ 7S 

----------~ ------- _,;z 7$ __ ..i 7? · 
;J..7[{, .3/7 

Drilling Firm ---E"'VEREXT.-W:A-I.T.Z.&.CO •. Itic. 
DRILLING CONTRACI'QRS 

Address ------······~:rRA,SlillRG~Dl:ll!l ... _ 

s. 
See reverse side for instructions 

"' ~ 
N 
~ 

0 
IJ.. 
C 
u 

Date ... .P-,/4?-G _;-

Signed ......... t.2.,.~-~ _ .. r::.. ~\ 
f•. ll.Cl~i!ID i 

,;if additional space is needed to complete well log, use next consecutive number;d_,O'.jca:53;,,.i;,::;;,; 





we,·- LOG AND DRILLING RE(iRT ORIGINAL 

NO CARBON PAPER 

NECESSARY-

CONSTRUCTION DETAILS 

Date of completio 

WELL LOG* 

BAILING OR PU 
(Specify one by circling) 

SKETCH SHOWING LOCATION 

Locate in reference to numbered Formations 
Sandstone, shale, limestone, 

gravel and clay 
From To State Highways, St. Intersections, County roads, etc. 

0 Feet 

~-~-~=~~~-~-~~ -_--_t;2_~ __ 3~ 

_ ~ ~--1--$0 ---- __ ,Ft.;;..-=c.0--1 

~ s-~ __ 5...2,. 

~~1-4:!~d__-+sZ:___ 71.__ 

.~~:.+-:-----4--./.-'2-- ~ fl 
-7-~';J.~~__,.J ---1- P? __ /tJ,:_o ~w. 

i·,, _.,... ______ _ 

N. 

S. CDF012451 

Address ~.~~.v .• 
*If additional space is needed to complete well log, use next consecutive numbered :£0= 



APPENDIXD 
ANALYTICAL RESULTS AND CHAIN-OF-CUSTODY FORMS 

• 

;_~ 

I CDF012452 



AMERICAN ANALYTICAL LABORATORIES, INC. 

INDUSTRIAL HYGIENE ANO ENVIRONMENTAL SCIENCES 

American Analytical 
Laboratories, Inc. 
840 s. Main street 
Akron, Ohio 44311 

Attn: ~im Lavey 
Phone: (216) 535-1300 

R & R International 
1234 S. Cleveland-Mass Rd. 
P.O. Box 4383 
Akron, Ohio 44321 
Attn: Jeffery A. Sussman 
Invoice Number: 

Order#: 92-11-379 
Date: 12/10/92 
Work ID: Project #002420 
Date-Received: 11/25/92 
Date Completed: 12/10/92 
Client Code: RRINTERNATNL 

Soil results are reported on a dry weight basis. 
Facility: Canton Drop Forge 

Sample 
Number 
01 
02 

Sample 
Description 

B-l/S-16 
B-l/S-16 

BDL - Below Detection Limit 

• 

SAMPLE IDENTIFICATION 

Sample 
Number 
03 

sample 
Description 

B-l/S-16 

Certified B 
T. J. Lavey 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION • CDF012453 



order# 92-11-379 
12/10/92 

Sample Description: B-1/S-16 

American Analytical Page 2 

lab No: 01A 
Test Description: Method 8240 Volatiles 

Collected: 11/24/92 10:00 

Method: SY846 8240 Test Code: V8240S 

PARAMETER RESULT DETECTION LIMIT 

Acetone BDL 240 

Benzene BDL 12 
Bromodichloromethane BDL 12 

Bromoform BDL 12 
Bromomethane BDL 24 
2-Butanone 140 120 
Carbon Disulfide BDL 24 
Carbon Tetrachloride BDL 12 
Chlorobenzene BDL 12 
Chlorodibromomethane BDL 12 
Chloroethane BDb 24 
Chloroform BDL 12 
Chloromethane BDL 24 
1, 1-Dichloroethane BDL 12 
1,1-Dichloroethene BDL 12 
trans-1,2-Dichloroethene BDL 12 
1,2-Dichloropropane BDL 12 

cis-1,3-Dichloropropene SOL 12 
trans-1,3-Dichloropropene BDL 12 

Ethylbenz.ene BDL 12 
2-Hexanone BDL 120 
Methylene Chloride BDL 47 
4-Methyl-2-pentanone BDL 120 
Styrene BDL 12 

1,1,2,2-Tetrachloroefhane BDL 12 
Tetrachloroethene BDL 12 

Toluene BDL 12 

1, 1·, 1-Tri ch l oroethane BDL 12 
1,1,2~Trichloroethane SOL 12 
Trichloroethene BDL 12 

Vinyl Chloride BOL 24 

Xylene BDL 12 

SURROGATE %RECOVERY LIMITS 

1,2-0ichtoroethane-d4 __!ll _.1Q __ill 
Toluene-dB _ill _fil -11Z 

4-Bromofluorobenzene ______£,j_ _E_ __ill 

Notes and Definitions for this Report: 

EXTRACTED 11£25£92 
DATE RUN 11£25192 
ANALYST M~O 

UNITS u9LK9 

CDF012454 



Order# 92-11-379 
12/10/92 

American Analytical Page 3 

Sample Description: B-1/S-16 Lab No: 03,6. 

Test Description: Acid Fraction 
Collected: 11/24/92 10:00 

Method: SU846 8270 Test Code: AC8270 

PARAMETER RESULT LIMIT METHOD: 

Phenol BDL 380 

2-Chlorophenol BDL 380 

2-Methylphenol BDL 380 

3&4-Methylphenol BDL 380 

2-Nitrophenol BDL 380 

2,4-0imethylphenol BDL 380 

2,4-Dichlorophenot BDL 380 

4-Chloro-3-methylphenol BDL 380 

2,4,6-Trichtorophenol BDL 380 

2,4,5-Trichlorophenol BDL 380 

2,4-Dinitrophenol BDL 1900 

4•Nitrophenol BDL 1900 

2-Methyl-4,6-dinitrophenol BOL 1900 

Pentachlorophenol BOL 1900 

SURROGATE Y.RECDVERY LIMITS 

2-Fluorophenol _.J.§ _£?. _ill 

Phenol d-5 _.J.§ ~ .....ill 
2,4,6-Tribromophenot _..!,!;_ -12 _ill 

Motes and Definitions for this Report: 

EXTRACTEO 

DATE RUN 

ANALYST !YE 

UNlTS 

11/27/92 

11/27/92 

ug/Kg 

SW846 8270 

CDF012455 



Order# 92-i1-379 
12/10/92 

American Analytical 

Sample Description: B-1/S-i6 Lab No: 03A 

Page 4 

Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 82708S 
Collected: 11/24/92 10:00 

PARAMETER RESULT LIMIT METHOD: $~846 8270 

bis(2-Chtoroethyl) ether BDL 38D 

i,3-Dichlorobenzene BDL 38D 

1,4-Dichlorobenzene BDL 380 

1,2-Dichlorobenzene BDL 380 

bisC2-Chloroisopropyl) ether BDL 380 

N-Nitroso-di-n-propylamine BDL 380 

Hexachloroethane BDL 380 

Nitrobenzene BDL 380 

Isophorone BDL 38D 

bisC2-Chloroethoxy)methane BDL 380 

1,2,4-Trichlorobenzene BDL 380 

Naphthalene BDL 380 

4-Chloroanitine BDL 380 

Hexachlorobutadiene BDL 38D 

2-Methylnaphthalene BDL 380 

Hexachlorocyctopentadiene BDL 38D 

2-Chloronaphthalene BDL 380 

2-Nitroaniline BDL 1900 

Dimethylphthalate BDL 38D 

Acenaphthylene BDL 38D 

2,6-Dinitrotoluene BDL 380 

3-Nitroaniline BDL 19D0 

Acenaphthene • BDL 380 

Dibenzofuran BDL 380 

2,4-Dinitrotoluene BDL 380 

Oiethylphthalate BDL 380 

4-Chlorophenyl-phenylether BDL 380 

Fluorene BDL 380 

4-Nitroaniline BDL 190D 

N-Nitrosodiphenylamine BDL 380 

4-Bromophenyl-phenylether BDL 380 

Hexachlorobenzene BDL 380 

Phenanthrene BDL 380 

A.nthracene BDL 38D 

Carbazole BDL 38D 

Di-n-butylphthalate BDL 380 

Fluoranthene BDL 380 

Pyrene BDL 380 

sutylbenzylphthalate BDL 380 

3,3 1 ~oichlorobenzidine BDL 76D 

Benzo(a)anthracene BDL 380 

Chrysene BDL 380 

bis(2-Ethylhexyl)phthalate BDL 380 

CDF012456 



Order# 92-11-379 
12/10/92 

sample Description: B-1/S-16 

American Analytical Page 5 

Lab No: 03A 
Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 8270BS 

Collected: 11/24/92 10:00 

Di-n-octylphthalate BDL 380 
Benzo{b)fluoranthene BDL 380 
Benzo{k)fluoranthene BDL 380 
Benzo{a)pyrene BDL 380 
Jndeno(1,2,3-cd)pyrene BDL 380 
Dibenz(a,h)anthracene BDL 380 
Benzo(g,h,i)perylene BDL 380 

SURROGATE %RECOVERY LIMITS 

Nitrobenzene dS __.JJ_ ~ -1.eQ 
2-Fluorobiphenyl ------'tl ---1Q _ill. 
p·Terphenyl d14 ____§!,_ ~ _ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

11/27/92 
11/27/92 

ug/Kg 

Sample Description: B~1/S-16 Lab No: 03A 
Test Description: Polychlorinated Biphenyls Method: S~846 8080 Test Code: PCB_$ 

Collected: 11/24/92 10:00 

PARAMETER 

PCB· 1016 
PCB·1221 
PCB-1232 
PCB·1242 
PCB-1248 
PCB·1254 
PCB-1260 

SURROGATE 
Tetrachloro-m-xylene 

RESULT 

%RECOVERY 

--1!2. 

DETECTION LIMIT 

~DL 0. 11 
BDL 0.11 
BDL 0. 11 
BDL 0. 11 
SDL 0. 11 
BOL 0. 11 
SOL 0. 11 

LIMITS 
~ . _ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

11/27/92 
11 /27 /92 

mg/Kg 

CDF012457 



Order# 92-11-379 
12/10/92 

American Analytical 

Sample Description: B-1/S-16 
Test Description: Polychlorinated Biphenyls 

Collected: 11/24/92 10:00 

lab No: 03A 
Method: SY846 8080 

Sample Description: B-1/S-16 
Test Description: TRPH (lR) 

Collected: 11/24/92 10:00 

PARAMETER 

TRPH (JR) 

lab No: 03A 
Method: EPA 418.1 

RESULT DETECTION LIMIT 

__ _,BecD~L 29 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ROZ 
UNITS 

11 /30/92 
11 /30/92 

mg/Kg 

Page 6 

Test Code: PCB_S 

Test Code: THCSIR 

CDF012458 



order# 92-11-379 
12/10/92 

% Moisture 
Method: ASTM D2216 

Samp Sam12le Descrintion 
03A B-l/S-16 

Aluminum 
Method: EPA 7020 

samp Sam2le Description 
02A B-l/S-16 

Antimony 
Method: EPA 7041 

Samp Sample Description 
02A B-l/S-16 

Arsenic 
Method: EPA 7060 

Samp Sample Description 
02A B-l/S-16 

Barium 
Method: EPA 7080 

Samp Sample Descrintion 
02A B-l/S-16 

Beryllium 
Method: EPA 7090 

fil!mp Sample Description 
02A B-l/S-16 

cadmium 
Method: EPA 7131 

Samp Sample Description 
02A B-l/S-16 

Calcium 
Method: EPA 7140 

Sarnp Sample Description 
02A B-l/S-16 

American Analytical 

Result 
12. 6 

Result 
11000 

Result 
< 0.58 

Result 
20 

Result 
1100 

Result 
< 5.8 

Result 
0.23 

Result 
2800 

Page 7 

Detection 
Units Limit Analyz.ed la:£ 

% 11/27/92 AMM 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 2300 11/30/92 CAZ 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 0.58 12/01/92 JSC 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 0.58 12/02/92 JSC 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 58 11/30/92 CAZ 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 5.8 12/03/92 JSC 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 0.06 11/30/92 JSC 

Detection 
Units Limit Analyzed la:£ 
mg/Kg 1200 11/30/92 CAZ 

CDF012459 



Order# 92-11-379 
12/10/92 

Chromium 
Method: EPA 7190 

Samp Samele Descri12tion 
02A B-l/S-16 

Cobal.t 
Method: EPA 7200 

Samp Sam12le Descri:gtion 
02A B-l/S-16 

Copper 
Method: EPA 7210 

Samp Sample DescriQtion 
02A B-l/S-16 

Cyanide (:rotal.) 
Method: SW846 9010 

Samp sample DescriQtion 
03A B-l/S-16 

Iron 
Method: EPA 7380 

Samp Sam12le Descri12tion 
02A B-l/S-16 

Lead 
Method: EPA 7421 

Samp Sam12le DescriQtion 
02A B-1/S-l.6 

Magnesium 
Method: EPA 7450 

Samp Sample Descri12tion 
02A B-l/S-16 

Manganese 
Method: EPA 7460 

Samp Sam12le DescriQtion 
02A B-l/S-16 

American Analytical 

Result 
24 

Result 
17 

Result 
29 

Result 
<0.3 

Result 
·• 35000 

Result 
21 

Result 
2500 

Result 
6200 

Page 8 

Detection 
Units Limit Analyzed Jay 

mg/Kg 12 11/27/92 JSC 

Detection 
Units Limit Analyzed Jay 

mg/Kg 12 12/03/92 JSC 

Detection 
Units Limit Analyzed Jay 

mg/Kg 5.8 11/30/92 CAZ 

Detection 
Units Limit Analyzed Jay 

mg/Kg 0.3 11/30/92 LAK 

Detection 
Units Limit Analyzed Jay 

mg/Kg 580 11/30/92 CAZ 

Detection 
Units Limit Analyzed Jay 

mg/Kg 0.58 12/01/92 JSC 

Detection 
Units Limit Analyzed Jay 

mg/Kg 120 11/30/92 CAZ 

Detection 
Units Limit Analyzed Jay 

mg/Kg 5.8 12/03/92 ORB 

CDF012460 



order# 92-11-379 
12/10/92 

Mercury 
Method: EPA 7471 

Sarnp Sam2le Description 
02A B-l/S-16 

Nickel 
Method: EPA 7520 

Samp Sample Description 
02A B-l/S-16 

Phenolics (Solid) 
Method: EPA 420.1 

Samp Sample Description 
03A B-l/S-16 

Potassium 
Method: SW846 7610 

Samp sample Description 
02A B-l/S-16 

Selenium. 
Method: EPA 7740 

Samp Sample Description 
02A B-l/S-16 

Silver 
Method: EPA 7760 

Samp sample Description 
02A B-l/S-16 

Sodium 
Method: EPA 7770 

samp Sample Description 
02A B-l/S-16 

Thallium 
Method: EPA 7841 

Samp Sample Description 
02A B-l/S-16 

American Analytical 

Result 
< 0.12 

Result 
20 

Result 
<0.5 

Result 
2300 

Result 
< 0.58 

Result 
< 5.8 

Result 
520 

Result 
< 1.2 

Page 9 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 0.12 12/07/92 DRB 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 5.8 12/02/92 JSC 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 0.5 12/02/92 WBB 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 1200 12/03/92 JSC 

Detection 
Units Limit Analyz!,g .!lY 
mg/Kg 0.58 12/03/92 JSC 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 5.8 12/01/92 DRB 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 29 11/30/92 CAZ 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 1.2 11/30/92 JSC 

CDF012461 



order# 92-11-379 
12/10/92 

Vanadium 
Method: EPA 7911 

samp sample Description 
02A B-l/S-16 

zinc 
Method; EPA 7950 

Samp Sam2le Descri2tion 
02A B-l/S-16 

American Analytical 

Result 
25 

Result 
100 

Page 10 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 9.2 12/04/92 JSC 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 2.3 11/30/92 CAZ 

CDF012462 
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AM;:;RJCAN ANALYTICAL LABORATORIES, L'iC. 

!NDUSTRlAL HYGIENE AND ENVIRONMENTAL SCIENCES 

American Analytical 
Laboratories, Inc. 
840 S. Main Street 
Akron, Ohio 44311 

Attn: Tim Lavey 
Phone: (216) 535-1300 

R & R International 
1234 S. Cleveland-Mass Rd. 
P.O. Box 4383 
Akron/ Ohio· 44321 
Attn: Karl Valek 
Invoice Number: 

Facility: canton Drop Forge 

Order#: 92-12-020 
Date: 12/15/92 
Work ID: Project No. 002420 
Date Received: 12/01/92 
Date Completed: 12/15/92 
Client Code: RRINTERNATNL 

Soil results are reported on a dry weight basis. 

SAMPLE IDENTIFICATION 

Sample Sample Sample Sample 
Number Description Number Description 
01 B-2/S-17 - B-2/S-18 04 B-5/S-2 - B-5/S-4 
02 B-3/S-18 - B-3/S-19 05 B-5/S-12 
03 B-4/S-17 - B-4/S-18 

BDL - Below Detection Limit 

c:¼~~-
T. J. Lavey 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION• CDF012464 



Order# 92-12-020 
12/15/92 

American Analytical Page 2 

Lab No: 01A Sample Description: B-2/S-17 - B-2/S-18 
Test Description: Acid Fraction 

Collected: 11/25/92 09:15 
Method: Sij846 8270 Test Code: AC8270 

Category; COMPOSITE 

PARAMETER RESULT LIMIT METHOD: 

Phenol BDL 380 
2-Chlorophenol BDL 380 
2-Methylphenol BOL 380 
3&4-Methylphenol BDL 380 
2-Nitrophenol BDL 380 
21 4-Dimethylphenol BOL 380 
2 1 4-Dichlorophenol BDL 380 
4-Chloro-3-methylphenol BOL 380 
21 41 6-Trichlorophenol BOL 380 
21 4 1 5-Trichlorophenol BDL 380 
21 4-Dinitrophenol BDL 1900 
4-Nitrophenol BDL 1900 
2-Methyl-4 1 6-dinitrophenol BDL 1900 
Pentachlorophenol BDL 1900 

SURROGATE %RECOVERY LIMITS 

2-Fluorophenol ~ ___12. _ill 

Phenol d-5 __il _.l,_ _____ill_ 

2,4,6-Tribromophenol _..£2 -12 _fil 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/02/92 
12/02192 

ug/Kg 

SW846 8270 

CDF012465 



Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-2/S-17 - B-2/S-18 

Page 3 

Lab No: 01A 
Test Description: Base/Neutral Semivolatiles Method: SY846 8270 Test Code: 8270BS 

Collected: 11/25/92 09:15 Category: C~POSITE 

PARAMETER RESULT LIMIT METHOD: SW846 8270 

bis(2-Chloroethyl) ether BDL 380 

1,3-Dichlorobenzene BDL 380 

1,4-Dichlorobenzene BDL 380 

1,2-Dichtorobenzene BDL 380 

bis(2-Chloroisopropyl) ether 8DL 380 

N-Nitroso-di-n-propylamine 8DL 380 

Hexachloroethane 8DL 380 

Nitrobenzene BDL 380 

Isophorone BDL 380 

bis(2-Chloroethoxy)methane BDL 380 

1,2,4-Trichlorobenzene BDL 380 

Naphthalene BDL 380 

4-Chloroaniline BDL 380 

Hexachlorobutadiene BDL 380 

2-Methylnaphthalene BDL 380 

Hexachlorocyclopentadiene BDL 380 

2-Chloronaphthatene BDL 380 

2-Nitroanil ine BDL 1900 

Oimethylphthalate SOL 380 

Acenaphthylene BDL 380 

2,6-Dinitrotoluene BDL 380 

3-Nitroaniline SOL 1900 

Acenaphthene BDL 380 

Dibenzofuran SOL 380 

2,4·Dinitrotoluene SOL 380 

Olethylphthalate SOL 380 

4-Chlorophenyl-phenylether BDL 380 

Fluorene SOL 380 

4-Nitroaniline BDL 1900 

N-Nitrosodiphenylamine BDL 380 

4-Bromophenyl-phenylether SOL 380 

Hexachlorobenzene BDL 380 

Phenanthrene SOL 380 

Anthracene SOL 380 

Carbazole SOL 380 

Di-n-butylphthalate SOL 380 

Fluoranthene BDL 380 

Pyrene BDL 380 

Butylbenzylphthalate SOL 380 

31 3 1 -Dichlorobenzidine SOL 760 

Benzo(a)anthracene BDL 380 

Chrysene BDL 380 

bis(2-Ethylhexyl)phthalate BDL 380 

CDF012466 
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Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-2/S-17 - B-2/S-18 

Test Description: Base/Neutral Semivolatiles 
Collected: 11/25/92 09:15 

Di-n·octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE 

Nitrobenzene dS 
2-Fluorobiphenyt 
p-Terphenyl d14 

¾RECOVERY 

-2!l 
_1£..._g 
__ 4_1 

Lab No: 01A 

Method: SU846 8270 

Category: COMPOSITE 

BDL 380 

8DL 380 

BDL 380 

BDL 380 

BDL 380 

BDL 380 

BDL 380 

LIMITS 

~ -1.eQ 
_211 _ill 

~ _ill 

Page 4 

Test Code: 8270BS 

Notes and Def;nitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST ill 
UNITS 

12/02/92 

12/02/92 

ug/Ks 

Sample Description: B-2/S-17 - B-2/S-18 Lab No: 01A 
Test Description: Polychlor-inated Biphel'\yls Method: S\.J846 8080 Test Code: PCB_S 

Collected: 11/25/92 09:15 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

PCB-1016 BDL 0.12 

PCB-1221 BOL 0.12 

PCB-1232 SOL 0. 12 

PCB-1242 BDL 0.12 

PCB-1248 BDL 0.12 

PCB-1254 SOL 0.12 

PCB-1260 BOL 0. 12 

SURROGATE %RECOVERY LIMITS 

Tetrachloro-m-xylene _.l§ _..fi - _lli 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fil 
UNITS 

12/03/92 

12/03/92 

mg/Kg 

CDF012467 



Order# 92-12-020 American Analytical 
12/15/92 

Sample Description: B-2/S-17 - B-2/S-18 Lab No: 01A 

Test Description: Polychlorinated Biphenyls Method: SWB46 8080 

Collected: 11/25/92 09:15 Category: COMPOSITE 

Sample Description: B-2/S-17 - B-2/S-18 
Test Description: TRPH (IR) 

Collected: 11/25/92 09:15 

Lab No: 01A 
Method: EPA 418.1 

Category: COMPOSITE 

PARAMETER 

TRPH (IR) 

RESULT DETECTION LIMIT 

--~B~D=L 29 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ROZ 
UNITS 

12/04/92 
12/04/92 

mg/Kg 

Page 5 

Test Code: PCB_S 

Test Code: THCSIR 

CDF012468 



Order# 92-12-020 
12/15/92 

American Analytical 

Sa~le Description: B·2/S·17 • B·2/S·18 Lab No: 01C 

Test Description: Method 8240 Volatiles Method: SY846 8240 

Collected: 11/25/92 09:15 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

Acetone SOL 120 

Benzene SOL 5.8 

Bromodichloromethane SOL 5.8 

Bromoform SOL 5.8 

Bromomethane SOL 12 

2-Butanone BOL 58 

Carbon Disulfide SOL 12 

Carbon Tetrachloride SOL 5.8 

Chlorobenzene SOL 5.B 

Chlorodibromomethane SOL 5.8 

Chloroethane 8DL 12 

Chloroform BOL 5.8 

Ch l oromethane SOL 12 

1,1-0ichloroethane SOL 5.8 

1,1-Dichloroethene SOL 5.8 

trans-1,2-Dichloroethene SOL 5.8 

1,2-0ichloropropane SOL 5.8 

cis-1,3-Dichloropropene BOL 5.8 

trans-1,3-Dlchloropropene SOL 5.8 

Ethylbenzene BOL 5.8 

2-Hexanone SOL 58 

Methylene Chloride BOL 23 

4-Methyl-2-pentanone BOL 58 

Styrene BOL 5.8 

1,1,2,2-Tetrachloroethane SOL 5.8 

T et rach l oroethene- SOL 5.8 

Toluene SOL 5.8 

1,1,1-Trichloroethane SOL 5.8 

1,1,2-Trichloroethane SOL 5.8 

Tri ch l oroethene SOL 5.8 

Vinyl Chloride SOL 12 

Xylene SOL 5.8 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 __.2Q ........1Q _ill 
Toluene-dB -1Q1 _n -111 

4-Bromofluorobenzene .........§2 _.E,. _ill 

Notes and Definitions for this Report: 

EXTRACTED 

OATE RUN 

ANALYST !:lliQ 

UNITS 

12/14/92 

12/14/92 

ug/Kg 

Page 6 

Test Code: V8240S 

CDF012469 



Order# 92-12-020 
12/15/92 

American Analytical Page 7 

Lab No: OZA Sample Description: B-3/S-18 - B-3/S-19 
Test Description: Acid Fraction 

Collected: 11/30/92 
Method: SIJ846 8270 Test Code: AC8270 

Category: COMPOSITE 

PARAMETER RESULT 

Phenol 
2-Chlorophenol 
2-Methylphenol 
3&4-Hethylphenol 
2-Nitrophenol 
2,4-0imethylphenol 
2,4-0ichlorophenol 
4-Chloro-3-methylphenot 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Hethyl-4,6-dinitrophenol 
Pentachlorophenol 

SURROGATE 
2-Fluorophenol 

Phenol d-:.; 
2,4,6-Tribromophenol 

¾RECOVERY 

-2'. 
___j.Q 

------12 

LIMIT METHOD: 

BDL 380 

BDL 38D 

BDL 380 

B0L 380 

BDL 380 

BDL 380 

BDL 380 

BDL 380 

BDL 380 

8DL 380 

BDL 1900 

BDL 1900 

B0L 1900 

BDL 1900 

LIMITS 

~ _ill 

_l± ---1.ll 
-----1.'i' ____ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST !YE 
UNITS 

12/02/92 

12/02/92 

ug/Kg 

SW846 8270 

CDF012470 



Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-3/S-18 - B-3/S-19 

Page 8 

Lab No: 02A 
Test Description: Base/Neutral Semivolatiles Method: SV846 8270 Test Code: 8270BS 

Collected: 11/30/92 Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: S~846 8270 

bis(2-Chloroethyl) ether BDL 380 

1,3-Dichtorobenzene BOL 380 

1,4-0ichlorobenzene BOL 380 

1,2-Dichlorobenzene BOL 380 

bf s(2-Ch_loroi sopropyl) ether BOL 380 

N·Nitroso-di·n-propylamine BDL 380 

Hexachtoroethane BDL 380 

Nitrobenzene BDL 380 

tsophorone BDL 380 

bis(2-Chloroethoxy)methane BDL 380 

1,2,4-Trichlorobenzene BDL 380 

Naphthalene BOL 380 

4-Chloroaniline SOL 380 

Hexachlorobutadiene SOL 380 

2-Methylnaphthalene SOL 380 

Hexachtorocyclopentadiene SOL 380 

2-Ch loronaphthalene· SOL 380 

2-Nitroaniline BOL 1900 

Oimethylphthalate BOL 380 

Acenaphthylene BOL 380 

2,6-Dinitrotoluene BOL 380 

3-Nitroaniline BOL 1900 

Acenaphthene BDL 380 

Dibenzofuran BDL 380 

2,4-0initrotoluene BDL 380 

Diethylphthalate BOL 380 

4-Chlorophenyl-phenylether BDL 380 

Fluorene BDL 380 

4-Nitroanit ine 80L 1900 

N-Nitrosodiphenylamine SOL 380 

4-Bromophenyt-phenylether BOL 380 

Hexachlorobenzene SOL 380 

Phenanthrene BOL 380 

Anthracene BDL 380 

Carbazole BDL 380 

oi~n-butylphthalate BDL 380 

Fluoranthene BDL 380 

Pyrene BDL 380 

Butylbenzylphthalate BOL 380 

3,3 1 ~0ichlorobentidine 80L 760 

Benzo(a)anthracene BDL 380 

Chrysene BDL 380 

bis(2-Ethylhexyl)phthalate BDL 380 

CDF012471 



Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-3/S-18 - B-3/S-19 Lab No: 02A 

Page 9 

Test Description: Base/Neutral Semivolatiles Method: SW846 8270 Test Code: 8270BS 
Collected: 11/30/92 Category; COMPOSITE 

Di-n-octylphthalate BDL 380 

Benzo(b)fluoranthene BOL 380 

Benzo(k)fluoranthene BOL 380 

Benzo(a)pyrene BOL 380 

Indeno(1,2,3-cd)pyrene BOL 380 

Oibenz(a,h)anthracene BDL 380 

Benzo(g,h,i)perylene BOL 380 

SURROGATE Y.RECOVERY LIMITS 

Nitrobenzene dS _-12. ~ _1?.Q 

2-Fluorobiphenyl __g ___]_Q ___J_ll 

p-Terphenyl d14 __§J_ ~ ...JlZ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST !YE 

UNITS 

12/02192 

12/02/92 

ug/Kg 

Sample Description: B-3/S-18 - B-3/S-19 Lab No: OZA 
Test Description: Polychlorinated Biphenyls Method: SW846 8080 Test Code: PCB_S 

Collected: 11/30/92 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

PCB-1016 SOL 0.12 

PCS-1221 SOL 0.12 

PCB-1232 SOL 0.12 

PCB-1242 SOL 0. 12 

PCS-1248 SOL 0.12 

PCB-1254 SOL 0.12 

PCS-1260 BDL 0.12 

SURROGATE %RECOVERY LIMITS 

Tetrachloro-m•xylene __ 4_1 ---1i _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !YE 

UNITS 

12/03/92 

12/03/92 

mg/Kg 

CDF012472 



Order# 92-12-020 American Analytical 

12/15/92 

Sample Description: B-3/S-18 - B-3/S-19 Lab No: OZA 

Test Description: Polychlorinated Biphenyls Method: SV846 8080 

Collected; 11/30/92 Category: COMPOSITE 

Sample Description: B-3/S-18 - B-3/S-19 
Test Description: TRPH (IR) 

Collected: 11/30/92 

Lab No: 02A 
Method: EPA 418.1 

Category: COMPOSITE 

PARAMETER 

TRPH (IR) 

RESULT DETECTION LIMIT 

--~B~O~L 29 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ROZ 
UNITS 

12/04/92 

12/04/92 

mg/Kg 

Page 10 

Test Code: PCB_S 

Test Code: THCSIR 

CDF012473 



Order# 92-12-020 

12/15/92 

American Analytical 

Sairple Description: B-3/S-18 - 8-3/S-19 Lab No: 02C 

Test Description: Method 8240 Volatiles Method: SU846 8240 

Collected: 11/30/92 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

Acetone SOL 120 

Benzene SOL 5.8 

Bromodichloromethane SOL 5.8 

Bromoform BOL 5.8 

Bromomethane SOL 12 

2-Butanone SOL 58 

Carbon Disulfide BOL 12 

Carbon Tetrachloride BOL 5.8 

Ch lorobenzene BDL 5.8 

Chlorodibromomethane SOL 5.8 

Ch loroethane BOL 12 

Chloroform BOL 5.8 

Chtoromethane SOL 12 

1,1·Dichloroethane BDL 5.8 

1, 1-Dichloroethene BDL 5.8 

trans-1,2-0ichloroethene SOL 5.8 

1,2-Dichloropropane BOL 5.8 

cis-1,3-0ichloropropene SOL 5.8 

trans-1,3-Dichloropropene SOL 5.8 

Ethyl benzene SOL 5.8 

2-Hexanone BOL 58 

Methylene Chloride BOL 23 

4-Methyl-2-pentanone SOL 58 

Styrene SOL 5.8 

1,1,2,2-Tetrachloroethane SOL 5.8 

Tetrachloroethene SOL 5.8 

Toluene BOL 5.8 

1,1,1-Trichloroethane 22 5.8 

1,1,2-Trichloroethane BOL 5.8 

Trichloroethene BOL 5.8 

Vinyl Chloride SOL 12 

Xylene SOL 5.8 

SURROGATE Y.RECOVERY LIMITS 

1,2·Dichloroethane-d4 __ 9_1 _1Q _ill 
Toluene·d8 _ill ~ -1.1Z 

4-Bromofluorobenzene __fil ___]t,_ _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !i\!Q 

UNITS 

12114/92 

12/14192 

ug/Kg 

Page 11 

Test Code: V8240S 

CDF012474 



Order# 92-12-020 
12/15/92 

American Analytical Page 12 

lab No: OJA Sample Description: B-4/S-17 • B-4/S-18 
Test Description: Acid Fraction 

Collected: 11/30/92 
Method: S~846 8270 Test Code: AC8270 

Category: COMPOSITE 

PARAMETER RESULT 

Phenol 
2-Chtorophenol 
2-Methylphenol 
3&4-Methylphenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenot 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-0initrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

SURROGATE 
2-Fluorophenol 

Phenol d-5 

2,4,6-Tribromophenol 

r.RECOVERY 

~ 
-2Q 
__E 

LIMIT METHOD: 

SOL 350 

BDL 350 

BDL 350 

SDL 350 

SOL 350 

SOL 350 

SOL 350 

SOL 350 

SOL 350 

SOL 350 

SOL 1800 

SOL 1800 

SOL 1800 

SOL 1800 

LIMITS 

_f2 _ill 

-1!t -1ll 
--12 ___ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !YE 

UNITS 

12/02/92 

12/02/92 

ug/Kg 

SW846 8270 

CDF012475 



Order# 92-12-020 
12/15/92 

American Analytical 

Sainple Description: B-4/S-17 - B-4/S-18 

Page 13 

lab No: 03A 
Test Description: Base/Neutral Sernivolatiles Method: SW846 8270 Test Code: 8270B$ 

Collected: 11/30/92 Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: $~846 8270 

bisC2-Chloroethyl) ether BDL 350 

1,3-Dichlorobenzene BDL 350 

1,4-Dichlorobenzene BDL 350 

1,2-Dichlorobenzene BDL 350 

bis(2-Chloroisopropyl) ether BDL 350 

N·Nitroso·di-n-propylamine BOL 350 

Hexach l oroethane BDL 350 

Nitrobenzene BDL 350 

Jsophorone BDL 350 

bis(2-Chloroethoxy)methane BDL 350 

1,2,4-Trichlorobenzene BDL 350 

Naphthalene BDL 350 

4-Chloroaniline BDL 350 

Hexachlorobutadiene BDL 350 

2-Methylnaphthalene BDL 350 

Hexachlorocyclopentadiene BDL 350 

2-Chloronaphthalene BDL 350 

2-Nitroaniline BDL 1B00 

Oimethylphthalate BDL 350 

Acenaphthylene BOL 350 

2,6-Dinitrotoluene BDL 350 

3-Nitroaniline BDL 1800 

Acenaphthene BOL 350 

Oibenzofuran SOL 350 

21 4·-o i nitrotoluene BOL 350 

Diethylphthalate SOL 350 

4-Chlorophenyl-phenylether BDL 350 

Fluorene BDL 350 

4-Nitroaniline BDL 1800 

N-Nitrosodiphenylamine BDL 350 

4-Bromophenyl·phenylether SOL 350 

Hexachlorobenzene BDL 350 

Phenanthrene BDL 350 

Anthracene BDL 350 

Carbazole BDL 350 

Di-n-butylphthalate BDL 350 

Fluoranthene SOL 350 

Pyrene SOL 350 

Butylbenzylphthatate BDL 350 

3,3 1 -0ichlorobenz;dine BDL 700 

Benzo(a)anthracene BDL 350 

Chrysene BDL 350 

bis(2-Ethylhexyl)phthalate BDL 350 

CDF012476 



Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-4/S-17 - B-4/S-18 Lab No: 03A 

Page 14 

Test Description: Base/Neutral Semivolatiles Method: SY846 8270 lest Code: 8270BS 
Collected: 11/30/92 Category: COMPOSITE 

Di-n-octylphthalate BDL 350 

Benzo(b)fluoranthene BDL 350 

Benzo(k)fluoranthene BDL 350 

Senzo(a)pyrene BDL 350 

lndeno(1,2,3·cd)pyrene BDL 35D 

Dibenz(a,h)anthracene BDL 35D 

Benzo(g,h,i)perylene BDL 35D 

SURROGATE r.RECOVERY LIMITS 

Nitrobenzene dS _.M. ~ ....J1Q 

2-Fluorobiphenyl --22 _.:N _JJ_z 

p-Terphenyl d14 __ 4_1 ..........1§ _ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST fil 
UNITS 

Sample Description: B-4/S-17 - B-4/S-18 
Test Description: Polychlorinated Biphenyls 

Collected: 11/30/92 

PARAMETER RESULT 

PCB·1016 BDL 

PCB·1221 BDL 

PCB· 1232 BDL 

PCB-1242 BDL 

PCB-1248 BDL 

PCB·1254 BDL 

PCB-1260 BDL 

SURROGATE ¾RECOVERY 

12/02/92 

12/02/92 

ug/Kg 

Lab No: 03A 
Method: SW846 8080 

Category: COMPOSITE 

DETECTION LIMIT 

D. 11 

0.11 

D.11 

0.11 

0.11 

0. 11 

0.11 

LIMITS 

Tetrachloro-m-xylene -----2§ _____ii . ---12± 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fil 
UNITS 

12/03/92 

12/03/92 

mg/Kg 

Test Code: PCB_S 

CDF012477 



Order# 92-12-020 
12/15/92 

American Analytical 

sample Description: B-4/S-17 - B-4/S-18 
Test Description: Polychlorinated Siphenyls 

Collected: 11/30/92 

Lab No: 03A 
Method: SY846 8080 

Category: COMPOSITE 

Sample Description: B-4/S-17 - B-4/S-18 
Test Description: TRPH (IR) 

Coll~cted: 11/30/92 

lab No: 03A 
Method: EPA 418.1 

Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

TRPH (IR) __ _,B~D~l 27 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ROZ 
UNITS 

12/04/92 
12/04/92 

mg/Kg 

Page 15 

Test Code: PCB S 

Test Code: THCSIR 

CDF012478 



' "~--~--·---,:. 

Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-4/S-17 - B-4/S·18 Lab No: 03C 
Test Description: Method 8240 Volatiles Method: SW846 8240 

Collected: 11/30/92 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

Acetone BDL 11D 

Benzene BDL 5.3 
Bromodichloromethane BDL 5.3 
Bromoform BDL 5.3 
Bromomethane BDL 11 

2-Butanone BDL 53 
Carbon Disulfide SOL 11 
Carbon Tetrachloride BDL 5.3 
Ch lorobenzene BDL 5.3 
Chlorodibromomethane BDL 5.3 
Ch l oroethane BDL 11 

Chloroform BDL 5.3 
Ch l oromethane BDL 11 

1, 1-Dichloroethane BDL 5.3 
1,1-Dichloroethene BDL 5.3 
trans-1,2-Dichloroethene BDL 5.3 
1,2-0ichloropropane BDL 5.3 
cis-1,3-0ichloropropene BDL 5.3 
trans-1,3-Dichloropropene BDL 5.3 
Ethylbenzene BDL 5.3 
2·Hexanone BDL 53 
Methylene Chloride BDL 22 
4-Methyt-2-pentanone BDL 53 
Styrene BDL 5.3 
1,1,2,2-Tetrachloroethane BDL 5.3 
Tetrachloroethene BDL 5.3 
Toluene BDL ·5.3 

1, 1, 1-Trichloroethane 11 5.3 
1,1,2-Trichloroethane BDL 5.3 
Tri ch loroethene BDL 5.3 
Vinyl Chloride BDL 11 

Xylene BDL 5.3 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 _1QQ _.1Q _ill 
Toluene-dB -111 _§1 _ill 

4-Bromofluorobenzene ___fil'. .......JI;_ _ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST MWO 
UNITS 

12/14/92 

12/14/92 

ug/Kg 

Page 16 

Test Code: V8240S 

CDF012479 



Order# 92-12-020 
12/15/92 

American Analytical Page 17 

Lab No: 04A Sample Description: B-5/S-2 - B-5/S-4 
Test Description: Acid Fraction 

Collected: 12/01/92 01:00 

Method: SU846 8270 Test Code: AC8270 
Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: 

Phenol SOL 380 

2-Chlorophenol BDL 380 

2-Methylphenol SOL 380 

3&4•Methylphenol SOL 380 

2-Nitrophenol BDL 380 

2,4-0imethylphenol BDL 380 

2,4-0ichlorophenol SOL 380 

4·Chloro-3-methytphenol BDL 380 

2,4,6·Trichlorophenol BDL 380 

2,4,5-Trichlorophenol BOL 380 

2,4·Dinitrophenol BOL 1900 

4-Nitrophenol SOL 1900 

2-Methyl-4,6-dinitrophenol SDL 1900 

Pentachlorophenol BDL 1900 

SURROGATE %RECOVERY LIMITS 

2·Fluorophenol ---22 _.l2 -111 
Phenol d-5 ---22 ____..e5. ___ill 

2,4,6-Tribromophenol __fQ --12 _ill 

Notes and.Definitions for this Report: 

EXTRACTED 
OATE RUN 

ANALYST ill 
UNITS 

12/02/92 

12/03/92 

U9/K9 

S~846 8270 

CDF012480 



Order# 92-12-020 
12/15/92 

American Analytical 

Sample Description: B-5/S-2 - 8·5/S-4 

Page ~8 

Lab No: 04A 
Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 8270BS 

Collected: 12/01/92 01 :00 Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: SW846 8270 

bis(2·Chloroethyl) ether BDL 380 

1,3-Dichlorobenzene BDL . 380 

1,4-Diehlorobenzene BOL 380 

1,2-0ichlorobenzene BDL 380 

bis(2-Chloroisopropyl) ether BDL 380 

N·Nitroso·di-n-propylamine BDL 380 

Hexachloroethane BDL 380 

Nitrobenzene BOL 380 

Isophorone BDL 380 

bis(2-Chloroethoxy)methane BDL 380 

1,2,4-Trichlorobenzene BDL 380 

Naphthalene BDL 380 

4·Chloroani line BDL 380 

Hexachlorobutadiene BDL 380 

~-Methylnaphthalene BDL 380 

Hexachlorocyclopentadiene BOL 380 

2·Chloronaphthalene BDL 380 

2-Nitroani line BDL 1900 

Oimethylphthalate BDL 380 

Acenaphthylene BDL 380 

2,6-Dinitrotoluene BDL 3B0 

3-Nitroaniline BDL 1900 

Acenaphthene BDL 380 

oibenzofuran BOL 380 

2,4-,0initrotoluene BDL 380 

Diethylphthalate BDL 380 

4-Chlorophenyl·phenylether BDL 380 

Fluorene BDL 380 

4-Nitroaniline BDL 1900 

N-Nitrosodiphenylamine BDL 380 

4-Bromophenyl-phenylether 8DL 380 

Hexachlorobenzene BDL 380 

Phenanthrene BDL 380 

Anthracene BDL 380 

carbazole BDL 380 

Oi-n·butylphthalate SOL 380 

Ftuoranthene SDL 380 

Pyrene BOL 380 

Butylbenzylphthalate BDL 380 

3,3 1 ~0ichlorobenzidine SOL 760 

Benzo(a)anthracene SOL 380 

Chrysene BDL 380 

bis(2-Ethylhexyl)phthalate SDL 380 

CDF012481 



Order# 92-12-020 

12/15/92 
American Analytical 

Sample Description: B-5/S-2 - B-5/S-4 

Page 19 

Lab No: 04A 
Test Description: Base/Neutral Semivolatiles Method: SW846 8270 Test Code: 82708S 

Cot lected: 12/01/92 01 :00 Category: COMPOSITE 

Di-n-octytphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE 
Nitrobenzene dS 

2-Ftuorobiphenyl 
p-Terphenyl d14 

%RECOVERY 

-2 
__li 
______g 

SDL 380 
SDL 380 
SDL 380 
SDL 380 
SDL 380 
SDL 380 
BDL 380 

LIMITS 

~ _Jl.Q 

_lQ ---112 
-1!! ___ill 

Notes and Definitions for this Report: 

EXTRACTED 12/02/92 
DATE RUN 12/03/92 
ANALYST IYE 
UNITS ug/Kg 

Sample Description: B-5/S-2 - B-5/S-4 Lab No: 04A 

Test Description: Polychlorinated Biphenyls Method: SW846 8080 Test Code: PCB_S 
Collected: 12/01/92 01 :00 Category: COMPOSITE 

PARAMETER RESULT DETECTlON LIMIT 

PCB·1016 SOL 2.4 
PCS-1221 SOL 2.4 
PCS·1232 SOL 2.4 
PCB-1242 SOL 2.4 
PCS-1248 BOL 2.4 
PCS·\254 SOL 2.4 
PCS-1260 BDL 2.4 

SURROGATE f.RECOVERY l!Ml TS 
Tetrachloro-m-xylene __ Q 

~ . ~ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST fil 
UNITS 

12/03/92 
12/04/92 

mg/Kg 

CDF012482 



Order# 92-12-020 American Analytical 
12/15/92 

Sample Description: B-5/S-2 - B-5/S-4 Lab No: 04A 
Test Description: Polychlorinated Biphenyls Method: SY846 8080 

Collected: 12/01/92 01:00 

Sample Description: B-5/S-2 - B-5/S-4 
Test Description: TRPH (JR) 

Collected: 12/01/92 01:00 

PARAMETER 

TRPH (IR) 

Category: COMPOSITE 

Lab No: 04A 
Method: EPA 418.1 

Category: COMPOSITE 

RESULT DETECTlON LIMIT 

__ 4~4~0=0 290 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ROZ 
UNITS 

12/04/92 
12/04/92 

mg/Ks 

Page 20 

Test Code: PCB_S 

Test Code: THCSIR 

CDF012483 



Order# 92-12-020 
12/15/92 

American Analytical 

sample Description: B-5/S-2 - B-5/S-4 Lab No: 04B 

Test Description: Method 8240 Volatiles Method: S~846 8240 

Collected: 12/01/92 01 :00 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

Acetone BDL 120 

Benzene BDL 5.8 

Bromodichloromethane BQb 5.8 

Bromoform BDL 5.8 

Bromomethane BDL 12 

2-Butanone BDL 58 

Carbon Disulfide BDL 12 

Carbon Tetrachloride BDL 5.8 

Ch l orobenzene BDL 5.8 

Chlorodibromomethane BDL 5.8 

Chloroethane BDL 12 

Chloroform BDL 5.8 

Ch loromethane BDL 12 

1, 1-Dichloroethane BDL 5.8 

1,1-Dichloroethene BDL 5.8 

trans-1,2-Dichloroethene BDL 5.8 

1,2-Dichloropropane BDL 5,8 

cis-1,3-0ichloropropene BDL 5.8 

trans-1,3-Dichloropropene BDL 5.8 

Ethyl benzene BDL 5.8 

2-Hex:anone BDL 58 

Methylene Chloride BDL 23 

4-Methyt-2-pentanone BDL 58 

Styrene BDL 5.8 

1, 1,2,2-Tetrachloroethane BDL 5.8 

Tetrachtoroethene BDL 5.8 

Toluene BDL 5.8 

1, 1,1-Trichloroethane BDL 5.8 

1, 1,2-Trichloroethane BDL 5.8 

Tri ch l oroeth ene SOL 5.8 

Vinyl Chloride SOL 12 

Xylene 8DL 5.8 

SURROGATE ¾RECOVERY LIMITS 

1,2-Dichloroethane-d4 --21. _IQ _ill 

Toluene-dB _1.QZ _fil ~ 
4-Bromofluorobenzene ---2a -1!± _ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST M-'O 

UNITS 

12/14/92 

12/14/92 

ug/Kg 

Page 21 

Test Code: V8240S 

CDF012484 



Order# 92-12-020 
12/15/92 

% Moisture 
Method: ASTM D2216 

Samp Sample Description 
OlA B-2/5-17 - B-2/5-18 
02A B-3/5-18 - B-3/5-19 
03A B-4/S-17 - B-4/5-18 
04A B-5/5-2 - B-5/5-4 

Aluminum 
Method: EPA 7020 

Samp SarnQle DescriQtion 
01B B-2/S-17 - B-2/S-18 
02B B-3/5-18 - B-3/5-19 
03B B-4/5-17 - B-4/S-18 
05A B-5/5-12 

Antimony 
Method: EPA 7041 

Samp Sample DescriQtion 
01B B-2/5-17 - B-2/5-18 
02B B-3/5-18 - B-3/S-19 
03B B-4/S-17 - B-4/5-18 
05A B-5/S-12 

Arsenic 
Method: EPA 7060 

Samp Sample Description 
OlB B-2/S-17 - B-2/5-18 
02B B-3/S-18 - B-3/5-19 
03B B-4/5-17 - B-4/S-18 
05A B-5/S-12 

Barium 
Method: EPA 7080 

Samp sample Des2ription 
01B B-2/S-17 - B-2/S-18 
02B B-3/5-18 - B-3/S-19 
03B B-4/S-17 - B-4/5-18 
05A B-5/5-12 

American Analytical Page 22 

Detection 
Result Units Limit Analyzed .!lY 

13.8 % 12/02/92 AMM 
13.8 % 12/02/92 AMM 
6.0 % 12/02/92 AMM 

13.0 % 12/02/92 AMM 

Detection 
Result Units Limit Analyzed .!lY 

14000 mg/Kg 2900 12/09/92 CAZ 
30000 mg/Kg 2900 12/09/92 CAZ 

9300 mg/Kg 2700 12/09 /92 CAZ 
13000 mg/Kg 3000 12/09 /92 CAZ 

Detection 
Result Units Limit Analyzed .!lY 
< 0.58 mg/Kg 0.58 12/10/92 JSC 

1.0 mg/Kg 0.58 12/10/92 JSC 
< 0.53 mg/Kg 0.53 12/10/92 JSC 
< 0.60 mg/Kg 0.60 12/10/92 JSC 

Detection 
Result Units Limit Analyzed .!lY 

44 mg/Kg 5.8 12/07/92 JSC 
20 mg/Kg 2.3 12/07/92 JSC 
19 mg/Kg 5.3 12/07/92 JSC 
17 mg/Kg 2.4 12/07/92 JSC 

Detection 
Result Units Limit Analyzed .!lY 

93 mg/Kg 58 12/03/92 ORB 
200 mg/Kg 58 12/03/92 ORB 

77 mg/Kg 53 12/03/92 ORB 
99 mg/Kg 60 12/03/92 ORB 

CDF012485 



Order# 92-12-020 
12/15/92 

Beryllium 
Method: EPA 7090 

Samp §amQle Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Cadmium 
Method: EPA 7131 

Samp SamQle OescriQtion 
01B B-2/s-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
OSA B-5/S-12 

Calcium 
Method: EPA 7140 

Samp s2mple Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-S/S-12 

Chromium 
Method: EPA 7190 

samp SamEle Descri~tion 
OlB B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Cobalt 
Method: EPA 7200 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

American Analytical 

Result 
< 5.8 
< 5,8 
< 5.3 
< 6.0 

Result 
0.39 

< 0.058 
0.068 

0.58 

Result 
2500 

29000 
35000 

2100 

Result 
25 
45 
21 
26 

Result 
< 12 
< 12 
< 11 
< 12 

Page 23 

Detection 
Units Limit B.nalyzed !lY 
mg/Kg 5.8 12/03/92 JSC 
mg/Kg 5.8 12/03/92 JSC 
mg/Kg 5.3 12/03/92 JSC 
mg/Kg 6.0 12/03/92 JSC 

Detection 
Units Limit Analyzed !lY 
mg/Kg 0.058 12/03/92 DRB 
mg/Kg 0.058 12/03/92 DRB 
mg/Kg 0.053 12/03/92 DRB 
mg/Kg 0.060 12/04/92 DRB 

Detection 
Units Limit Analyzed !lY 
mg/Kg 1200 12/09/92 ORB 
mg/Kg 12000 12/10/92 DRB 
mg/Kg 11000 12/10/92 ORB 
mg/Kg 1200 12/10/92 ORB 

Detection 
Units Limit Analyzed !lY 
mg/Kg 12 12/07/92 JSC 
mg/Kg 12 12/07/92 JSC 
mg/Kg 11 12/07/92 JSC 
mg/Kg 12 12/07/92 JSC 

Detection 
Units Limit Analyzed !lY 
mg/Kg 12 12/09/92 ORB 
mg/Kg 12 12/09/92 ORB 
mg/Kg 11 12/09/92 DRB 
mg/Kg 12 12/09/92 ORB 

CDF012486 



Order# 92-12-020 
12/15/92 

Copper 
Method: EPA 7210 

Samp Sample Description 
018 B-2/S-17 - B-2/S-18 
028 B-3/S-18 - B-3/S-19 
038 B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Cyanide (Total) 
Method: SW846 9010 

Samp Sample Description 
01A B-2/S-17 - B-2/S-18 
02A B-3/S-18 - B-3/S-19 
03A B-4/S-17 - B-4/S-18 
04A B-5/S-2 - B-5/S-4 

Iron 
Method: EPA 7380 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Lead 
Method: EPA 7421 

Samp Sample Description 
OlB B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Magnesium 
Method: EPA 7450 

Samp Sample Description 
OlB B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

American Analytical 

Result 
28 
40 
18 
31 

Result 
<0.3 
<0.3 
<0.3 
<0.3 

Result 
51000 
39000 
37000 
42000 

Result 
23 
16 
16 
21 

Result 
2600 
8500 
8600 
2200 

Page 24 

Detection 
Units Limit Analyzed lh'. 
mg/Kg 5.8 12/04/92 ORB 
mg/Kg 5.8 12/04/92 ORB 
mg/Kg 5.3 12/04/92 ORB 
mg/Kg 6.0 12/04/92 DRB 

Detection 
Units Limit Analyzed~ 
mg/Kg 0.3 12/02/92 LAK 
mg/Kg 0.3 12/02/92 LAK 
mg/Kg 0.3 12/02/92 LAK 
mg/Kg 0.3 12/02/92 LAK 

Detection 
Units Limit Analyzed gy 
mg/Kg 580 12/07/92 DRB 
mg/Kg 580 12/07/92 ORB 
mg/Kg 530 12/07/92 ORB 
mg/Kg 600 12/07/92 ORB 

Detection 
Units Limit Anal:,:zed ]h'. 
mg/Kg 0.58 12/08/92 JSC 
mg/Kg 0.58 12/08/92 JSC 
mg/Kg 0.53 12/08/92 JSC 
mg/Kg 0.60 12/08/92 JSC 

Detection 
Units Limit Analyzeg lh'. 
mg/Kg 120 12/09/92 DRB 
mg/Kg 120 12/09/92 DRB 
mg/Kg 110 12/09/92 DRB 
mg/Kg 120 12/09/92 ORB 

CDF012487 



Order# 92-12-020 
12/ 15/92 

Manganese 
Method: EPA 7460 

Sarnp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-l 7 - B-4/S-18 
05A B-5/S-12 

Mercury 
Method: EPA 7471 

Samp SamQle DescriQtion 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Nickel 
Method: EPA 7520 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Phenolics (Solid) 
Method: EPA 420.1 

Samp Sample DescriBtion 
01A B-2/S-17 - B-2/S-18 
02A B-3/S-18 - B-3/S-19 
03A B-4/S-17 - B-4/S-18 
04A B-5/S-2 - B-5/S-4 

Potassium 
Method: SW846 7610 

Samp Sam~le DescriQtion 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
OSA B-5/S-12 

American Analytical Page 25 

Detection 
Result Units Limit Analyzed Jly 

1000 mg/Kg 5.8 12/03/92 DRB 
630 mg/Kg 0.58 12/03/92 DRB 
500 mg/Kg 0.53 12/03/92 DRB 
330 mg/Kg 0.60 12/03/92 DRB 

Detection 
Result Units Limit Analyzed~ 

< 23 mg/Kg 23 12/07/92 DRB 
< 23 mg/Kg 23 12/07/92 DRB 
< 21 mg/Kg 21 12/07/92 DRB 
< 24 mg/Kg 24 12/07/92 DRB 

Detection 
Result Units Limit Analyzed~ 

22 mg/Kg 5.8 12/04/92 DRB 
27 mg/Kg 5.8 12/04/92 DRB 
15 mg/Kg 5.3 12/04/92 DRB 
36 mg/Kg 6.0 12/04/92 DRB 

Detection 
Result Units Limit Analyzed Jly 

<0.5 mg/Kg 0.5 12/03/92 WBB 
<0.5 mg/Kg 0.5 12/03/92 WBB 
<0.5 mg/Kg 0.5 12/03/92 WBB 
<0.5 mg/Kg o.s 12/03/92 WBB 

Detection 
Result Units Limit Analyzed Jly 

3200 mg/Kg 1200 12/08/92 DRB 
8200 mg/Kg 1200 12/08/92 DRB 
2200 mg/Kg 1100 12/08/92 DRB 
3400 mg/Kg 1200 12/08/92 DRB 

CDF012488 



Order# 92-12-020 
12/ 15/92 

Selenium 
Method: EPA 7740 

Samp Samgle DescriQtion 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Silver 
Method: EPA 7760 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Sodium 
Method: EPA 7770 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Thallium 
• Method: EPA 7841 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

Vanadium 
Method: EPA 7911 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

American Analytical 

Result 
< 0.58 
< 0.58 
< 0.53 
< 0.60 

Result 
< 5.8 
< 5.8 
< 5.3 
< 6.0 

Result 
< 580 
< 580 
< 530 
< 600 

Result 
< 1.2 
< 1.2 
< 1.1 
< 1.2 

Result 
32 
49 
16 
26 
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Detection 
Units Limit Analyzed fil'. 
mg/Kg 0.58 12/07 /92 CAZ 
mg/Kg 0.58 12/07/92 CAZ 
mg/Kg 0.53 12/07/92 CAZ 
mg/Kg 0.60 12 /07 /92 CAZ 

Detection 
Units Limit Analyzed fil'. 
mg/Kg 5.8 12/07/92 ORB 
mg/Kg 5.8 12/07 /92 ORB 
mg/Kg 5.3 12/07/92 ORB 
mg/Kg 6.0 12/07 /92 ORB 

Detection 
Units Limit Analyzed fil'. 
mg/Kg 580 12/08/92 ORB 
mg/Kg 580 12/08/92 ORB 
mg/Kg 530 12/08/92 ORB 
mg/Kg 600 12/08/92 ORB 

Detection 
Units Limit Analyzed fil'. 
mg/Kg 1.2 12/09/92 CAZ 
mg/Kg 1.2 12/09/92 CAZ 
mg/Kg 1.1 12/09/92 CAZ 
mg/Kg l. 2 12/09/92 CAZ 

Detection 
Units Limit Analyzed fil'. 
mg/Kg 2.3 12/07 /92 JSC 
mg/Kg 2.3 12/07/92 JSC 
mg/Kg 2.1 12/07/92 JSC 
mg/Kg 2.4 12/07/92 JSC 

CDF012489 



Order# 92-12-020 
12/ 15/92 

Zinc 
Method: EPA 7950 

Samp Sample Description 
01B B-2/S-17 - B-2/S-18 
02B B-3/S-18 - B-3/S-19 
03B B-4/S-17 - B-4/S-18 
05A B-5/S-12 

American Analytical 

Result 
89 
79 
61 

190 

Page 27 

Detection 
Units Limit Analyzed Jay 

mg/Kg 2.3 12/03/92 JSC 
mg/Kg 2.3 12/03/92 JSC 
mg/Kg 2.1 12/03/92 JSC 
mg/Kg 2.4 12/03/92 JSC 

CDF012490 
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AMERICAN ANALYTICAL LABORATORIES, INC. 

INDUSTRIAL HYGlENE AND ENVIRONMENT Al SCIENCES 

American Analytical 
Laboratories, Inc. 
840 S. Main Street 
Akron, Ohio 44311 

Attn: Tim Lavey 
Phone: (216) 535-1300 

R & R International 
1234 s. Cleveland-Mass Rd. 
P.O. Box 4383 
Akron, Ohio 44321 
Attn: Karl W. Valek 
Invoice Number: 

Facility: canton Drop Forge 

Order#: 92-12-072 
Date: 12/16/92 
Work ID: Project #002420 
Date Received: 12/04/92 
Date completed: 12/16/92 
Client Code: RRINTERNATNL 

Soil results are reported on a dry weight basis. 

SAMPLE IDENTIFICATION 

Sample Sample Sample Sample 
Number Description Number Description 
01 B-6/S-2 - B-6/S-3 03 B-8/S-3 - B-8/S-4 
02 B-7/S-16 - B-7/S-17 

BDL Below Detection Limit 

~~-~-ertified By 
T.J. Lavey 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION • 
CDF012492 



Order# 92-12-072 
12/16/92 

American Analytical Page 2 

Lab No: 01A Sample Description: 8-6/S-2 - B-6/S-3 
Test Description: Acid Fraction 

Collected: 12/02/92 

Method: SU846 8270 Test Code: AC8270 
Category: COMPOSITE 

PARAMETER RESULT 

Phenol 
2-Chlorophenol 
2-Methylphenol 
3&4-Methylphenol 
2-Ni trophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chtoro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

SURROGATE 
2-Fluorophenol 

Phenol d-5 
2,4,6-Tribromophenol 

7.RECOVERY 
__ Q 

___ a 
__ Q 

LIMIT METHOD: 

BDL 3700 

BDL 3700 

BDL 3700 

BDL 3700 

BDL 3700 

BDL 3700 

BDL 3700 

BDL 3700 

BDL 37D0 

BDL 3700 

BDL 18000 

SOL 18000 

BDL 18000 

BDL 18000 

LIMITS 
_£2. _ill_ 

_li _ill 

_j.£ _ill 

Notes and Definitions for this Report: 

• EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

12/07 /92 

12/09/92 

ug/Kg 

SS846 8270 

CDF012493 



Order# 92-12-072 
12/16/92 

American Analytical 

Sample Description: B-6/S-2 - B-6/S-3 Lab No: 01A 

Page 3 

Test Description: Base/Neutral Semivolatiles Method: S~846 8270 Test Code: 82708$ 
Collected: 12/02/92 Category: COMPOSITE 

PARAMETER RESULT LIM! T METHOD: SW846 8270 

bis(2-Chloroethyl) ether BOL 3700 

1,3-Dichlorobenzene BDL 3700 

1,4-Dichlorobenzene BOL 3700 

1,2-Dichlorobenzene BOL 3700 

bis(2-Chloroisopropy\) ether BDL 3700 

N-Nitroso-di-n-propylamine BOL 3700 

Hexachloroethane BDL 3700 

Nitrobenzene BOL 3700 

Isophorone BDL 3700 

bis(2-Chloroethoxy)methane BDL 3700 

1,2,4-Trichlorobenzene BOL 3700 

Naphthalene 80L 3700 

4-Chloroani line BOL 3700 

Hexachlorobutadiene BOL 3700 

2-Methylnaphthalene BOL 3700 

Hexachlorocyclopentadiene BOL 3700 

2-Chloronaphthatene BOL 3700 

2·Nitroaniline BOL 18000 

Dimethylphthalate BOL 3700 

Acenaphthylene BOL 3700 

2,6-Dinitrotoluene BOL 3700 

3-Nitroanil ine BOL 18000 . 
Acenaphthene BOL 3700 

Dibenzofuran BOL 3700 

2,4-Dinitrotoluene BDL 3700 

Diethylphthalate BOL 3700 

4-Chlorophenyl·phenylether BDL 3700 

Fluorene BOL 3700 

4-Nitroaniline BOL 18000 

N-Nitrosodiphenylamine BOL 3700 

4-Bromophenyl-phenylether BOL 3700 

Hexachlorobenzene BDL 3700 

Phenanthrene BOL 3700 

Anthracene BDL 3700 

Carbazole BOL 3700 

Di-n-butylphthalate BDL 3700 

Fluoranthene BOL 3700 

Pyrene BDL 3700 

Butylbenzylphthalate BOL 3700 

3,3 1 -0ichlorobenzidine BOL 7400 

Benzo{a)anthracene BOL 3700 

Chrysene BOL 3700 

bis(2·Ethylhexyl)phthalate BOL 3700 

CDF012494 



Order# 92-12-072 
12/16/92 

American Analytical 

Sample Description: B-6/S-2 - B-6/S-3 

Page 4 

Lab No: 01A 
Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 82708S 

Collected! 12/02/92 Category: COMPOSITE 

Di·n-octylphthalate BDL 3700 

Benzo(b)fluoranthene BDL 3700 

Benzo(k)fluoranthene BDL 3700 

Benzo(a)pyrene BDL 3700 

Indeno{1,2,3-cd)pyrene BDL 3700 

Oibenz(a,h)anthracene BDL 3700 

Benzo{g,h,i)perylene BDL 3700 

SURROGATE %RECOVERY LIMITS 

Nit robenzene d5 ___ o __.n _ill 

2-Fluorobiphenyl ___ o ~ --1.1?. 
p-Terphenyl d14 ___ o ---1!l ____ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST TYE 
UNITS 

12/07 /92 
12/09/92 

ug/Kg 

Sample Description: s-6/S-2 - B-6/S-3 Lab No: 01A 

Test Description: Polychlorinated Biphenyls Method: SW846 8D80 Test Code: PCB_S 
Collected: 12/02/92 Category: COMPOSITE 

PARAMETER 

PCB· 1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB·1248 
PC8·1254 
PCB-1260 

SURROGATE 
Tetrachloro-m-xylene 

• 

RESULT DETECTION LIMIT 

¾RECOVERY 
_.1Q 

BDL 0. 11 
BDL 0. 11 
BDL 0. 11 
BDL 0.11 

0.25 o. 11 
0.06 0.11 

BDL 0.11 

LIMITS 
__il . ___ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

12/11/92 
12/11/92 

mg/Kg 

CDF012495 
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Order# 92-12-072 

12/16/92 

American Analytical 

Sample Description: B-6/S-2 - B-6/S-3 

Page 5 

Lab I-Jo: 01A 

Test Description: Polychlorinated Biphenyls Method: SU846 8080 Test Code: PCB_S 
Collected: 12/02/92 Category: COMPOSITE 

Sample Description: B-6/S-2 - 8-6/S-3 

Test Description: TRPH CIR> 
Collected: 12/02/92 

PARAMETER 

TRPH (IR) 

Lab No: 01A 

Method: EPA 418.1 

Category: COMPOSITE 

RESULT DETECTION LJMIT 

--~5.c,10c,c0 690 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST ROZ 
UNITS 

12/08/92 
12/08/92 

mg/Kg 

• 

Test Code: THCSIR 

CDF012496 



Order# 92-12~072 

12/16/92 

American Analytical Page 6 

Lab No: 01C Sample Description: B-6/S-2 - B-6/S-3 
Test Description: Method 8240 Volatiles 

Collected: 12/02/92 

Method: SW846 8240 Test Code: V8240S 
Category: COMPOSITE 

PARAMETER RESULT DETECT ION LIM IT 

Acetone BDL 110 

Benzene BDL 5.6 

Bromodichloromethane BDL 5.6 

Bromoform BDL 5.6 

Bromomethane BDL 12 

2-Butanone BDL 56 

Carbon Disulfide BDL 12 

Carbon Tetrachloride BDL 5.6 

Chlorobenz.ene BDL 5.6 

Chlorodibromomethane BDL 5.6 

Chloroethane BDL 12 

Chloroform BDL 5.6 

Chloromethane BOL 12 

1, 1·Dichloroethane BOL 5.6 

1, 1-Dichloroethene BDL 5.6 

trans·1,2-Dichloroethene BDL 5.6 

1,2-Dichloropropane BDL 5.6 

cis-1,3-Dichtoropropene BDL 5.6 

trans·1,3-Dichloropropene BDL 5.6 

Ethyl benzene BDL 5.6 

2-Hexanone BDL 56 

Methylene Chloride BDL 23 

4-Methyl-2-pentanone BDL 56 

Styrene BDL 5.6 

1,1,2,2-Tetrachloroethane BDL 5.6 

Tetrachtoroethene 51 5.6 

Toluene BOL 5.6 

1, 1, 1-Trichtoro.ethane 110 5.6 

1,1,2-Trichloroethane BDL 5.6 

Trichloroethene BOL 5.6 

Vinyl Chloride BDL 12 

Xylene BDL 5.6 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 ~ ~ _ill 

1oluene-d8 ..fil..S _fil -111 
4-Bromofluorobenz.ene __ 8_1 --1!,_ _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST MYO 

UNITS 

12/14/92 
12/14/92 

ug/Kg 

• 

CDF012497 



Order# 92-12-072 
12/16/92 

American Analytical Page 7 

Lab No: 02A Sample Description: B-7/S-16 - B-7/S-17 
Test Description: Acid fraction 

Collected: 12/03/92 

Method: SW846 8270 Test Code: AC8270 
Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: 

Phenol BDL 360 

2-Ch lorophenol BDL 360 

2-Methylphenol BDL 360 

3&4-Methylphenol BDL 360 

2-Nitrophenol BDL 360 

2,4-0imethylphenol BOL 360 

2,4-Dichlorophenol BDL 360 

4-Chloro-3-methylphenol BOL 360 

2,4,6-Trichlorophenol BOL 360 

2,4,5-Trichlorophenol BDL 360 

2,4-Dinitrophenol BDL 1800 

4-Nitrophenol BDL 1800 

2-Methyl-4,6-dlnitrophenol BOL 1800 

Pentachlorophenol BDL 1800 

SURROGATE %RECOVERY LIMITS 

2-Fluorophenol ___±§ _£ _ill 

Phenol d-5 __ 5_1 --1i _ill 

2,4,6-Tribromophenol __ 4_1 __.li _lli 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fil 
UNITS 

12/07/92 

12/09/92 

ug/Kg 

SW846 8270 

CDF012498 



Order# 92-12-072 
12/16/92 

American Analytical 

Sample Description: B-7/S-16 • B-7/S-17 Lab No: 02A 

Page 8 

Test Description: Base/Neutral Semivolatiles Method: SY846 8270 Test Code: 8270BS 
Collected: 12/03/92 Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: SW846 8270 

bis(2-Chloroethyl) ether BDL 360 

1,3-Dichlorobenzene BDL 360 

1,4-Dichlorobenzene BDL 360 

1,2-Dichlorobenzene BDL 360 

bis(2·Chloroisopropyl) ether BDL 360 

N·Nitroso-di-n-propytamine BDL 360 

Hexachloroethane BDL 360 

Nitrobenzene BOL 360 

tsophorone BDL 360 

bis(2-Chloroethoxy)methane BDL 360 

1,2,4-Trichlorobenzene BDL 360 

Naphthalene BDL 360 

4-Chloroaniline BDL 360 

Hexachlorobutadiene BDL 360 

2-Methylnaphthalene BDL 360 

Hexachlorocyclopentadiene BDL 360 

2-Chloronaphthalene BOL 360 

2-Nitroaniline BDL 1800 

Oimethylphthalate BDL 360 

Acenaphthylene BD.L 360 

2,6-Dinitrotoluene BDL 360 

3-Nitroanil ine 8Dl 1800 • 
Acenaphthene BDL 360 

Dibenzofuran BDL 360 

2,4-Dinitrotoluene BDL 360 

Diethylphthalate 8Dl 360 

4-Chlorophenyl-phenylether BDL 360 

Fluorene BDL 360 

4-Nitroani line BDL 1800 

N-Nitrosodiphenylamine BDL 360 

4·Bromophenyl-phenylether BDL 360 

Hexachlorobenzene BDL 360 

Phenanthrene SOL 360 

Anthracene BDL 360 

Carbazole BDL 360 

Di-n-butylphthalate BDL 360 

F luoranthene BDL 360 

Pyrene BDL 360 

Butylbenzylphthalate SOL 360 

3,3 1 -Dichlorobenzidine BOL 720 

Benzo(a)anthracene BDL 360 

chrysene BDL 360 

bis(2-Ethylhexyl)phthalate BDL 360 

CDF012499 



Order# 92-12-072 
12/16/92 

American Analytical 

Safll)le Description: B-7/S-16 - 8-7/S-17 Lab No: 02A 

Page 9 

Test Description: Base/Neutral Semivolatiles Method: SW846 8270 Test Code: 8270BS 
Collected: 12/03/92 Category: COMPOSITE 

Di-n-octylphthalate BOL 360 

Benzo(b)fluoranthene BDL 360 

Benzo(k)fluoranthene BOL 360 

Benio(a)pyrene BDL 360 

Indeno(1,2,3-cd)pyrene BDL 360 

Dibenz(a,h)anthracene BDL 360 

Benzo(g,h,i)perylene BOL 360 

SURROGATE %RECOVERY LIMITS 

Nitrobenzene d5 --2£ _Q ____ill 

2-Fluorobiphenyl -----'2 _2l! __ill. 

p-Terphenyl d14 ____Qp_ ~ _fil 

Notes and Definitions for this Report: 

EXTRACTED 12/07/92 
DATE RUN 12/09/92 

ANALYST ill 
UNITS us/Kg 

Sample Description: B-7/S-16 - B-7/S-17 Lab No: 02A 
Test Description; Polychlorinated Biphenyts Method: SW846 8080 Test Code: PCB_S 

Collected: 12/03/92 Category: COMPOSITE 

PARAMETER 

PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

SURROGATE 

Tetrachloro-m-xylene 

RESULT DETECTION LIMIT 

SOL 0. 11 

BDL 0.11 

BDL D. 11 

BDL 0. 11 

BDL o. 11 

BDL D. 11 

BDL 0. 11 

o/.RECOVERY LIMITS 

~ ~ - _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/07/92 

12/09/92 

mg/Kg 

• 

CDF012500 



Order# 92-12-072 

12/16/92 

American Analytical 

Sample Description: B-7/S-16 - B-7/S-17 
Test Description: Polychlorinated Biphenyls 

Collected: 12/03/92 

Lab No: OZA 

Method: S~846 8080 
Category: COMPOSITE 

Sample Description: B-7/S-16 - B-7/S-17 

Test Description: TRPH (IR) 
Collected: 12/03/92 

Lab No: 02A 
Method: EPA 418.1 

Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

TRPH (IR) __ ,e,BD'-=L 27 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ROZ 

UNITS 

12/D8/92 
12/08/92 

mg/Kg 

Page 10 

Test Code: PCB_S 

Test Code: THCSIR 

CDF012501 



order# 92-12-on 
12/16/92 

American Analytical 

Sample Description: B-7/S-16 - B-7/S-17 Lab No: 02C 

Test Description: Method 8240 Volatiles Method: SU846 8240 

Collected: 12/03/92 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

Acetone BOL 110 

Benzene BDL 5.5 

Brornodichloromethane BDL 5.5 

Bromoform BDL 5.5 

Bromomethane BDL 11 

2-Butanone BDL 55 

Carbon Disulfide BDL 11 

Carbon TetrachlorlGe BDL 5.5 

Chlorobenzene BDL 5.5 

Chlorodibromomethane BDL 5.5 

Chloroethane BDL 11 

Chloroform BDL 5.5 

Chloromethane BDL 11 

i,1-Dichloroethane BDL 5.5 

1,1-Dichloroethene BDL 5.5 

trans-1,2-Dichloroethene BDL 5.5 

1,2-Dichloropropane BD.L 5.5 

cis-1,3-Dichloropropene BDL 5.5 

trans-1,3-0ichloropropene BDL 5.5 

Ethylbenzene BDL 5.5 

2-Hexanone BDL 55 

Methylene Chloride BDL 22 

4-Methyl-2-pentanone BDL 55 

Styrene BDL 5.5 

1,1,2,2-Tetrachloroethane BDL 5.5 

Tetrachloroethene 26 5.5 

Toluene BDL 5.5 

1,1,1-Trichloroethane BDL 5.5 

1,1,2-Trichloroethane BDL 5.5 

Trichloroethene BDL 5.5 

Vinyl Chloride SOL 11 

Xylene BDL 5.5 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 __Jl _1Q __ill 

Toluene-dB ____lN _fil_ -11Z 
4-Bromofluorobenzene ---22 -1!:, __ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !1MQ. 

UNITS 

12/14/92 
12/14/92 

uq/Kq 

Page 11 

Test Code: V8240S 

CDF012502 



Order# 92-12-072 

12/16/92 

American Analytical Page 12 

Lab No; 03A Sample Description: B-8/S-3 - B-8/S-4 
Test Description: Acid Fraction 

Collected: 12/04/92 
Method: SW846 8270 Test Code; AC8270 

Category: COMPOSITE 

PARAMETER RESULT 

Phenol 
2-Chtorophenol 
2-Methylphenol 
3&4-Methylphenot 
2-Nitrophenol 
2,4-0imethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,S-Trichlorophenol 
2,4-Dinitrophenot 
4-Nitrophenot 
2-Methyt-4,6-dinitrophenol 
Pentachtorophenol 

SURROGATE 

2-Fluorophenol 
Phenol d-5 

2,4,6-Tribromophenol 

o/oRECOVERY 

~ 
_______§ 
_..!,l!_ 

LIMIT METHOD: 

BDL 43D 

BDL 43D 

BOL 430 

BOL 430 

BOL 430 

BDL 430 

BOL 430 

BDL 430 

BOL 430 

BOL 430 

BOL 2200 

SOL 2200 

BOL 2200 

BOL 2200 

LIMITS 

__n ---1?.2 
_1i _ill 

--12 _ill 

Notes and Definitions for this Report: 

EXTRACTED 

0ATE RUN 

ANALYST !YE 

UNITS 

12/10/92 

12/10/92 

ug/Kg 

S0846 8270 

CDF012503 



Order# 92-12-072 
12/16/92 

American Analytical 

Sample Description: 8-8/S-3 - B-8/S-4 

Page 13 

Lab No: 03A 
Test Description: Base/Neutral Semivolatiles Method: SYB46 8270 Test Code: 8270BS 

Collected: 12/04/92 Category: COMPOSITE 

PARAMETER RESULT LIMIT METHOD: SW846 8270 

bisC2-Chloroethyl) ether 80L 430 

1,3-Dich-lorobenzene BOL 430 

1,4-0ichlorobenzene BOL 430 

1,2-Dichlorobenzene BOL 430 

bis(2-Chloroisopropyl) ether BOL 430 

N-Nitroso-di-n-propylamine BOL 430 

Hexachloroethane BOL 430 

Nitrobenzene BOL 430 

lsophorone BOL 430 

bis(2-Chloroethoxy)methane BOL 430 

1,2,4-Trichlorobenzene BOL 430 

Naphthalene BOL 430 

4-Chloroani line BOL 430 

Hexachlorobutadiene BOL 430 

2-Methylnaphthalene BOL 430 

Hexachlorocyclopentadlene BOL 430 

2-Chloronaphthalene BDL 430 

2-Nitroaniline SOL 2200 

Dimethylphthalate BOL 430 

Acenaphthylene SOL 430 

2,6-Dinitrotoluene BOL 430 

3-Nitroani line SOL 2200 

Acenaphthene BOL 430 

Dibenzofuran SOL 430 

2,4-Dinitrotoluene SOL 430 

Diethylphthalate BOL 430 

4-Chlorophenyl·phenylether BOL 430 

Fluorene BOL 430 

4-Nitroani line SOL 2200 

N-Nitrosodiphenylamine BOL 430 

4·Bromophenyl-phenylether BOL 430 

Hexachlorobenzene BDL 430 

Phenanthrene SOL 430 

Anthracene SOL 430 

carbazole BOL 430 

oi-n·butylphthalate BDL 430 

Fl uoranthene SOL 430 

Pyrene SOL 430 

Butylbenzylphthalate BOL 430 

3,3 1 ~Dichlorobenzidine SOL 860 

Benzo(a)anthracene BOL 430 

Chrysene SOL 430 

bis(2-Ethylhexyl)phthalate BOL 430 

CDF012504 



Order# 92-12-072 
12/16/92 

American Analytical 

Sample Description: B-8/S-3 - B-8/S-4 lab No: 03A 

Page 14 

Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 82708S 
Collected: 12/04/92 Category: COMPOSITE 

Di-n-octytphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE 
Nitrobenzene dS 

2-Fluoroblphenyl 
p-Terphenyl d14 

r..RECOVERY 
__n 
-1.ti 
__s_§ 

BDL 430 

BDL 430 

BDL 430 

BDL 430 

BOL 430 

BDL 430 

BOL 430 

LlMlTS 

---11 _J1Q 

__lQ _ill 

_1.§ ....ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/07/92 

12/09/92 

ug/Kq 

Sample Description: B-8/S-3 - B-8/S-4 Lab No: 03A 

Test Description: Polychlorinated Biphenyls Method: S~846 8080 Test Code: PCB_S 
Collected: 12/04/92 Category: COMPOSITE 

PARAMETER RESULT DETECTION LIMIT 

PCB-1016 BOL 2.6 

PCB·1221 BOL 2.6 

PCB-1232 BOL 2.6 

PCB·1242 BOL 2.6 

PCB·124B BOL 2.6 

PCB-1254 BDL 2.6 

PCB-1260 BOL 2.6 

SURROGATE r.RECOVERY LIMITS 

Tetrachloro-m-xylene __ 0 ~ - ...ill. 

Notes and Definitions for this Report: 

EXTRACTED 
OATE RUN 

ANALYST ill 
UNITS 

12/07/92 

12/10/92 

mg/Kg 

CDF012505 



Order# 92-12-072 
12/16/92 

American Analytical 

Sample Description: B-8/S-3 - B-8/S-4 

Page 15 

Lab No: 03A 

Test Description: Polychlorinated Biphenyts Method: SW846 8080 Test Code: PCB_S 
Collected: 12/04/92 Category: COMPOSlTE 

·+·:.:. :;;;scription: 
Test Description: 

Collected: 

PARAMETER 

TRPH (IR) 

B··2/3-'.'.'.. B~? " I Lab )'.·_-,: 03;, 

TRPH CIR) Method: EPA 418. 1 

12/04/92 Category: COMPOSlTE 

RESULT DETECTION LIMIT 

__ ,c68e,Oe,,O 810 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ROZ 
UNITS 

12/08192 
12/08192 

mg/kg 

Test Code: THCSlR 

CDF012506 



'I 

Order# 92-12-072 
12/16/92 

American Analytical Page 16 

Lab No: 03C Sample Description: 8-8/S-3 - B-8/S-4 
Test Description: Method 8240 Volatiles 

Collected: 12/04/92 

Method: S~846 8240 Test Code: V8240S 
Category: COMPOSlTE 

PARAMETER RESULT DETECTION LIMIT 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachlor· 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
1,1-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene Chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1,1-Trichloroethane 
1, 1,2-Trichloroethane 
Tri ch loroethene 
Vinyl Chloride 
Xylene 

SURROGATE 
1,2-Dichloroethane·d4 

Toluene-dB 
4-Bromofluorobenzene 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

---·-
~-_____.hl!l 
___ ___].Q!,_ 

BDL 

BDL 

BDL 

SDL 

BDL 

BDL 

SDL 

SDL 

BDL 

BDL 

BDL 

SOL 

BDL 

BDL 

SDL 

BDL 

SOL 

SDL 

18 

BDL 

BDL 

BDL 

BDL 

r.RECOVERY 

~ 
--1QI 
__E 

130 

6.5 

6.5 

6.5 

13 

65 
1' 

.~ :-

6,5 

6.5 

13 

6.5 
13 

6.5 

6.5 

6.5 

6.5 
6,5 

6.5 

6.5 

65 

26 

65 
6,5 

6.5 

6.5 

6.5 

6.5 

6.5 

6.5 
13 

6.5 

LIMITS 

_IQ ____fil 

_fil ......J.E 
_.E, ____fil 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !:ll!Q 

UNITS 

12/14/92 

12/14/92 

ug/Kg 

CDF012507 



Order# 92-12-072 
12/16/92 

% Moisture 
Method; ASTM D2216 

Samp Sample Description 
01A B-6/S-2 - B-6/S-3 
02A B-7/S-16 - B-7/S-17 
03A B-8/S-3 - B-8/S-4 

Aluminum 
Method: EPA 7020 

Samp Sample Descri~tion 
OlB B-6/S-2 - B-6/S-3 
02B B-7 /S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Antimony 
Method; EPA 7041 

Samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Arsenic 
Method; EPA 7060 

Samp sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Barium 
Method; EPA 7080 

Samp Sam£le DescriEtion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Beryllium 
Method: EPA 7090 

Samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

American Analytical Page l 7 

Detection 
Result Units Limit Analyzed llY 

9.5 % 12/07 /92 SKB 
7.9 % 12/07/92 SKB 

22.9 % 12/07/92 SKB 

Detection 
Result Units Limit Analyzed llY 

6000 mg/Kg 2800 12/09/92 CAZ 
11000 mg/Kg 2700 12/09/92 CAZ 
15000 mg/Kg 3200 12/09/92 CAZ 

Detection 
Result Units Limit Analyzed llY 

0.58 mg/Kg 0.55 12/10/92 JSC 
< 0.54 mg/Kg 0.54 12/10/92 JSC 
< 0.65 mg/Kg 0.65 12/10/92 JSC 

Detection 
Result Units Limit Analyzed llY 

7.6 mg/Kg 1.1 12/09/92 DRB 
170 mg/Kg 22 12/09/92 DRB 

0. 71 mg/Kg 0.65 12/09/92 DRB 

Detection 
Result Units Limit Analyzed .!!:,: 

1500 mg/Kg 55 12/09/92 CAZ 
130 mg/Kg 54 12/09/92 CAZ 
530 mg/Kg 65 12/09 /92 CAZ 

Detection 
Result Units Limit Analyzed llY 
< 5.5 mg/Kg 5.5 12/15/92 JSC 

< 5.4 mg/Kg 5.4 12/15/92 JSC 
< 6.5 mg/Kg 6.5 12/15/92 JSC 

CDF012508 



Order# 92-12-072 
12/16/92 

Cadmium 
Method: EPA 7131 

Samp SamQle Descri2tion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Calcium 
Method: EPA 7140 

Samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
038 B-8/S-3 - B-8/S-4 

Chromium 
Method: EPA 7190 

Samp Sam2le Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Cobalt 
Method: EPA 7200 

Samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Copper 
Method: EPA 7210 

samp Sample Descri12tion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Cyanide (Total) 
Method: SW846 9010 

Samp Sample Description 
OlA B-6/S-2 - B-6/S-3 
02A B-7/S-16 - B-7/S-17 
03A B-8/S-3 - B-8/S-4 

American Analytical 

Result 
250 
200 
180 

Result 
9200 

40000 
2200 

Result 
2000 

16 
110 

Result 
33 

12 
< 13 

Result 
360 

17 
38 

Result 
<0.3 
<0.3 
<0.3 

Page 18 

Detection 
Units Limit Analyzed .!l.::l 
mg/Kg 55 12/11/92 JSC 
mg/Kg 54 12/11/92 JSC 
mg/Kg 65 12/11/92 JSC 

Detection 
Units Limit Analyzed .!l.::l 
mg/Kg 1100 12/09/92 DRB 
mg/Kg 11000 12/09/92 ORB 
mg/Kg 1300 12/09/92 DRB 

Detection 
Units Limit Analyzed .!l.::l 
mg/Kg 110 12/11/92 JSC 
mg/Kg 11 12/11/92 JSC 
mg/Kg 13 12/11/92 JSC 

Detection 
Units Limit Analyzed .!l.::l 
mg/Kg 11 12/09/92 ORB 
mg/Kg 11 12/09/92 DRS 
mg/Kg 13 12/09/92 DRB 

Detection 
Units Limit Analyzed .!l.::l 
mg/Kg 5.5 12/08/92 AMN 
mg/Kg 5.4 12/08/92 AMN 
mg/Kg 6.5 12/14/92 DRB 

Detection 
Units Limit Analyzed .!l.::l 
mg/Kg 0.3 12/07/92 LAK 
mg/Kg 0.3 12/07/92 LAK 
mg/Kg 0.3 12/07/92 LAK 

CDF012509 



Order# 92-12-072 
12/16/92 

Iron 
Method: EPA 7380 

Samp SamEle Descri2tion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Lead 
Method: EPA 7421 

Samp Sam2le DescriQtion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Magnesium 
Method: EPA 7450 

samp Sam2le DescriEtion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Manganese 
Method: EPA 7460 

Samp Sarngle Descri2tion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Mercury 
Method: EPA 7471 

Samp Sam2le Descri2tion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Nickel 
Method: EPA 7520 

Samp Samgle DescriQtion 
OlB B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

American Analytical 

Result 
2800 

390 
870 

Result 
24 
46 
20 

Result 
1400 

15000 
1800 

Result 
260 

1400 
420 

Result 
< O.ll 
< O. ll 
< 0.13 

Result 
1800 

33 
68 
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Detection 
Units Limit Analx:zed .!lY 
mg/Kg 100 12/11/92 JSC 
mg/Kg 100 12/11/92 JSC 
mg/Kg 100 12/11/92 JSC 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 0.55 12/08/92 JSC 
mg/Kg 0.54 12/08/92 JSC 
mg/Kg 2.6 12/15/92 DRB 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 110 12/09/92 DRB 
mg/Kg 1100 12/09/92 DRB 
mg/Kg 130 12/15/92 JSC 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 55 12/11/92 DRB 
mg/Kg 54 12/11/92 ORB 
mg/Kg 65 12/11/92 DRB 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 0.11 12/10/92 DRB 
mg/Kg 0.11 12/10/92 DRB 
mg/Kg 0.13 12/10/92 DRB 

Detection 
Units Limit Analyzed .!lY 
mg/Kg 55 12/08/92 JSC 
mg/Kg 5.4 12/08/92 JSC 
mg/Kg 6.5 12/08/92 JSC 

CDF012510 



order# 92-12-072 
12/ 16/92 

Phenolics (Solid) 
Method: EPA 420,1 

samp Sample De§cription 
OlA B-6/S-2 - B-6/S-3 
02A B-7/S-16 - B-7/S-17 
03A B-8/S-3 - B-8/S-4 

Potassium 
Method: SW846 7610 

samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Selenium 
Method: EPA 7740 

samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Silver 
Method: EPA 7760 

Samp Sam:g:le Descri:Qtion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Sodium 
Method: EPA 7770 

Samp samEle Descri:gtion 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Thallium 
Method: EPA 7841 

Samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

American Analytical 

Result 
<0.5 
<0.5 
<0.5 

Result 
1.7 
6.0 
3.2 

Result 
< 0.55 
< 0.54 
< 0.65 

Result 
< 5.5 
< 5.4 
< 6.5 

Result 
< 550 
< 540 

500 

Result 
< 1.1 
< 1.1 
< 1.3 

Page 20 

Detection 
Units Limit Analyzed ~ 
mg/Kg o. 5 12/07 /92 WBB 
mg/Kg o. 5 12/07/92 WBB 
mg/Kg 0. 5 12/07/92 WEB 

Detection 
Units Limit Analyzed liY 
mg/Kg 0.25 12/15/92 DRB 
mg/Kg 2.5 12/15/92 DRB 
mg/Kg 2.5 12/15/92 DRB 

Detection 
Units Limit Analyzed ~ 
mg/Kg 0.55 12/07/92 CAZ 
mg/Kg 0.54 12/07/92 CAZ 
mg/Kg 0.65 12/15/92 JSC 

Detection 
Units Limit Analyzed ~ 
mg/Kg 5.5 12/11;92 DRB 
mg/Kg 5.4 12/11/92 DRB 
mg/Kg 6.5 12/11/92 DRB 

Detection 
Units Limit Analyzed ~ 
mg/Kg 550 12/08/92 DRB 
mg/Kg 540 12/08/92 DRB 
mg/Kg 260 12/14/92 JSC 

D·etection 
Units Limit Analyzed~ 
mg/Kg 1.1 12/09/92 CAZ 
mg/Kg 1.1 12/09/92 CAZ 
mg/Kg 1.3 12/09/92 CAZ 

CDF012511 



Order# 92-12-072 
12/16/92 

Vanadium 
Method: EPA 7911 

Samp Sample Description 
018 B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

Zinc 
Method: EPA 7950 

Samp Sample Description 
01B B-6/S-2 - B-6/S-3 
02B B-7/S-16 - B-7/S-17 
03B B-8/S-3 - B-8/S-4 

American Analytical Page 21 

Detection 
Result Units Limit Analyzed J,y 

< 2.2 mg/Kg 2.2 12/15/92 JSC 
25 mg/Kg 2.2 12/15/92 JSC 

< 2.6 mg/Kg 2.6 12/15/92 JSC 

Detection 
Result Units Limit Analyzed J,y 

96 mg/Kg 2.2 12/10/92 DRB 
86 mg/Kg 2.2 12/10/92 DRB 
58 mg/Kg 2.6 12/10/92 DRB 

CDF012512 
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AMERICAN ANALYTICAL LABORATORIES, INC. 

INDUSTRIAL HYGIENE AND ENVIRONMENTAL SCIENCES 

American Analytical 
Laboratories, Inc. 
840 s. Main Street 
Akron, Ohio 44311 

i!:.t ;>,, 1992 

R & R International 

Attn; Tim Lavey 
Phone: (216) 535-1300 

1234 s. Cleveland-Mass Rd. 
P.O. Box 4383 
Akron, Ohio 44321 
Attn: Karl Valek 
Invoice Number: 12390 

Facility: Canton Drop Forge 

Order#: 92-12-105 
Date: 12/2B/92 
Work ID: Project No. 002420 
Date Received: 12/0B/92 
Date Completed: 12/18/92 
Client Code: RRINTERNATNL 

Soil results are reported on a dry weight basis. 
:;~.:..._ Metal results are reported as a total concentration. 

* Amended Report - Originally issued 12/17/92 

SAMPLE IDENTIFICATION 

Sample sample Sample 
Number Description Number 
01 MW-1 06 
02 MW-2 07 
03 MW-3 OB 
04 MW-4 09 
05 MW-6 10 

BDL - Below Detection Limit 

Sample 
Description 

MW-7 
MW-B 
HB-1 
HB-2 
HB-3 

-3:i:S:Z =< 
T. J. Lavey 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION • CDF012514 

' 



Order# 92-12-105 
12/28/92 

Sample Description: MW-1 

American Analytical Page 2 

lab No: 01A 
Test Description: Method 8240 Volatiles 

Collected: 12/08/92 
Method: SW846 8240 Test Code: V8240W 

PARAMETER RESULT LIMIT METHOD: 

Acetone BDL 50 
Benzene BDL 5.0 
Bromodichtoromethane BDL 5.0 
Bromoform BDL 5.0 
Bromomethane BDL 10 
2-Butanone BDL so 
Carbon Disulfide BDL 10 
Carbon Tetrachloride BDL s.o 
Chtorobenzene BDL 5.0 
Chlorodibromomethane BDL 5.0 
Chloroethane BDL 10 
Chloroform BDL s.o 
Chloromethane BDL 10 
1,1-Dichloroethane BDL s.o 
1,1-Dichloroethene BOL 5.0 
trans-1,2-Dichloroethene BDL 5.0 
1,2-Dichloropropane BOL 5.0 
cis-1,3-Dichloropropene BOL 5.0 
trans-1,3-Dichloropropene BDL 5.0 
Ethylbenzene BDL 5.0 
2-Hexanone BDL so 
Methylene Chloride BDL 20 
4-Methyl-2-pentanone BOL 50 
Styrene BDL 5.0 
1,1,2,2-Tetrachloroethane BDL 5.0 
Tetrachloroethene BOL 5.0 
Toluene BDL 5.0 
1,1,1-Trichloroethane BOL 5.0 
1,1,2-Trichloroethane BOL 5.0 
Trichloroethene BDL 5.0 
Vinyl Chloride BOL 10 
Xylene BOL 5.0 

SURROGATE %RECOVERY LIMITS 
1,2-Dichloroethane-d4 -----22. _.1§. --1.li 

Toluene-dB ~ _..§§ ....J.1Q 
4·Bromofluorobenzene ____Jfil _____§2 _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fi\!Q 

12/18/92 
12/18/92 

SW846 8240 

CDF012515 



Order# 92-12-105 
12/28/92 

sample Description: H\1-1 

American Analytical Page 3 

lab No: 01A 
Test Description: Method 8240 Volatiles 

Collected: 12/08/92 
Method: SU846 8240 Test Code: V8240U 

UNITS ug/l 

Sample Description: MW-2 lab No: 02A 
Test Description: Polychlorinated Biphenyls Method: SU846 8080 Test Code: PCB_U 

Collected: 12/07/92 

PARAMETER 

PCS-1016 
PCS-1221 
PCS-1232 
PCS-1242 
PCS-1248 
PCS-1254 
PCS•1260 

RESULT 

SOL 
SOL 
BDL 
BDL 
BDL 
BDL 
SOL 

DETECTION LIMIT 

1.0 
1 .0 
1 .o 
1.0 
1.0 
1.0 
1.0 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !YE 

UNITS 

Sample Description: MU·Z 
Test Description: TRPH (IR) 

Collected: 12/07/92 

PARAMETER 

TRPH OR) 

12/09/92 
12/10/92 

ug/l 

RESULT 

BDL 

Lab No: 02A 
Method: EPA 418,1 

OETECTl ON LIMJT 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/09/92 
12/09/92 

mg/l 

Test Code: THCUIR 

CDF012516 



order# 92-12-105 
12/28/92 

sample Description: H\l-2 

American Analytical Page 4 

Lab No: 020 

Test Description: Acid Fraction 
Collected: 12/07/92 

Method: SUB46 8270 Test Code: A8270~ 

PARAMETER RESULT LIMIT METHOD: 

Phenol BDL 12 

2•Chlorophenol BDL 12 

2-Methylphenol BDL 12 

3&4-Hethylphenol BDL 12 

2-Nitrophenol BDL 12 

2,4-0imethylphenol BDL 12 

2,4-Dichlorophenol BDL 12 

4-Chloro-3-methylphenol BDL 12 

2,4,6-Trichtorophenol BDL ,, 
2,4,5-Trichlorophenol BDL 1;: 
2,4-Dinitrophenol BDL 60 

4-Nitrophenol BDL 60 

2-Methyl-4,6-dinitrophenol BDL 60 

Pentachlorophenol BDL 60 

SURROGATE %RECOVERY LIMITS 

2-Fluorophenol ~ .........il _jQQ 
Phenol d-5 ~ _J.Q -2& 

2,4,6-Tribromophenol ~ _J.Q _____ill_ 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/11/92 

12/14/92 

ug/l 

SW846 8270 

CDF012517 



order# 92-12-105 
12/28/92 

American Analytical 

Sample Description: M\J-2 lab No: 020 

Page 5 

Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 82708W 
Collected: 12/07/92 

PARAMETER RESULT LIMIT METHOO: SS846 8270 

bis(Z-Chloroethyl) ether BOL 10 
1, 3·-Di ch l orobenzene BOL 10 
1,4-Dichlorobenzene BOL 10 
1,2-Dichlorobenzene BDL 10 
bis(Z-Chloroisopropyl) ether BDL 10 
N-Nitroso-di-n-propylamine BDL 10 
Hexachloroethane BDL 10 
Nitiobenzene BDL 10 
Isophorone BOL 10 
bis(2-Chloroethoxy)methane BOL 10 
1,2,4-Trichlorobenzene BDL 10 
Naphthalene BOL 10 
4-Chloroani line BOL 10 
Hexachlorobutadiene BOL 10 
2-Methylnaphthalene BOL 10 
Hexachlorocyclopentadiene BOL 10 
2-Chloronaphthalene BOL 10 
2-Nitroanil ine BOL 50 
Dimethylphthalate BDL 10 
Acenaphthylene BDL 10 
2,6-Dinitrotoluene BOL 10 
3-Nitroaniline BOL 50 
Acenaphthene BOL 10 
Dibenzofuran BOL 10 
2,4-0initrotoluene BOL 10 
Di ethylphthalate BOL 10 
4-Chlorophenyl-phenylether BDL 10 
Fluorene BDL 10 
4-Nitroanil ine BDL 50 
N-Nitrosodiphenylamine BOL 10 
4-Bromophenyl-phenylether BDL 10 
Hexachlorobenzene BDb 10 
Phenanthrene BDL 10 
Anthracene BOL 10 
carbazole BOL 10 
Oi·n-butylphthalate BDL 10 
Fluoranthene BDL 10 
Pyrene BDL 10 
Butylbenzylphthalate BOL 10 
3,3 1 -0ichlorobenzidine BDL 20 
Senzo(a)anthracene BOL 10 
Chrysene BDL 10 
bis(2·Ethylhexyl)phthalate BOL 20 

CDF012518 



Order# 92-12-105 
12/28/92 

Sample Description: HW-2 

American Analytical Page 6 

Lab No: 020 

Test Description: Base/Neutral Semivolatiles Method: S~846 8270 Test Code: 8270BW 
Collected: 12/07/92 

Di-n-octylphthalate BDL 10 
Benzo(b)fluoranthene BDL 10 
Benzo(k)fluoranthene BOL 10 
Benzo(a)pyrene BDL 10 
lndeno(1,2,3-cd)pyrene BDL 10 
Oibenz(a,h)anthracene BOL 10 
Benzo(g,h,i)perytene BDL 10 

SURROGATE %RECOVERY LIM! TS 

Nitrobenzene dS ___§i _M_ -11., 
2-Ftuorobiphenyl _iQ_g ~ --1.li 

p-Terphenyl d14 ---1§_g _n -1.il 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/09/92 
12/11/92 

ug/L 

CDF012519 



order# 92-12-105 
12/28/92 

Sample Description: MY-2 

American Analytical Page 7 

Lab No: 02E 

Test Description: Methcxt 8240 Volatiles 
Collected: 12/07/92 

Method: S~846 8240 Test Code: V8240U 

PARAMETER RESULT LIMJT METHOD: 

Acetone BOL 50 
Benzene BDL 5.0 
Bromodichloromethane BDL 5.0 
Bromoform BOL 5.0 
Bromomethane BDL 10 
2-Butanone BDL 50 
Carbon Disulfide BOL 10 
Carbon Tetrachloride BDL 5.0 
Chtorobenz.ene BDL 5.0 
Chlorodibromomethane BDL 5.0 
Chloroethane BDL 10 
Chloroform BDL 5.0 
Chloromethane BDL 10 
1,1-Dichloroethane BDL 5.0 
1,1-Dichloroethene BOL 5.0 
trans-1,2-Dichloroethene BDL 5.0 
1,2-0ichloropropane BDL 5.0 
cis-1,3-Dichloropropene BDL 5.0 
trans-1,3-Dichloropropene BDL 5.0 
Ethyl benzene BDL 5.0 
2-Hexanone BDL 50 
Methylene Chloride BDL 20 
4-Methyl-2-pentanone BDL 50 
Styrene BOL 5.0 
1,1,2,2-Tetrachloroethane BDL 5.D 
Tetrachloroethene BOL 5.0 
Toluene BDL 5.0 
1,1,1-Trichloroethane BDL 5.0 
1,1,2-Triehloroethane BDL 5.D 
Tri ch loroethene BOL 5.D 
Vinyl Chloride BDL 10 
Xylene BOL 5.0 

SURROGATE %RECOVERY LIMITS 
1,2-Dichloroethane-d4 _..2!l -----1k _lli. 

Toluene-dB _..2!l ~ -11.Q 
4-Bromofluorobenzene ---1Qi ~ __ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST MWO 

12/15/92 
12/15/92 

SW846 8240 

CDF012520 



Order# 92-12-105 
12/28/92 

Sample Description: HY-2 

American Analytical Page 8 

Lab No: 02E 
Test Description: Method 8240 Volatiles 

Collected: 12/07/92 
Method: SU846 8240 Test Code: V8240U 

UNITS uq/L 

Sample Description: MU-3 Lab No: 03A 
Test Description: Polychtorinated Biphenyls Method: SW846 8080 Test Code: PCB_U 

Collected: 12/07/92 

PARAMETER 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 

BDL 

BDL 

BDL 

BDL 

BDL 

BOL 

BDL 

DETECTION LIMIT 

1.0 
2.D 

_--1.,_Q 
1.0 
, . 0 

_--1..Q 

1 .0 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

Sample Description: MW-3 
Test Description: TRPH (IR) 

Collected: 12/07/92 

PARAMETER 

TRPH (IR) 

12/09/92 
12/10/92 

ug/L 

RESULT 

BDL 

Lab No: 03A 
Method: EPA 418.1 

DETECT! ON LIMIT 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST ROZ 

UNITS 

12/09/92 
12/09/92 

mg/L 

Test Code: THCWIR 

CDF012521 



Order# 92-12-105 
12/28/92 

Sample Description: H\l-3 

American Analytical Page 9 

Lab No: 03D 
Test Description: Acid fraction 

Collected: 12/07/92 
Method: S~846 8270 Test Code: A8270~ 

PARAMETER RESULT 

Phenol 
2-Chlorophenol 
2-Methytphenol 
3&4-Hethylphenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichtorophenol 
2,4,5-Trichlorophenot 
2,4-0initrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

SURROGATE 

2-Ftuorophenol 
Phenol d·5 

2,4,6-Tribromophenol 

:.:RECOVERY 

_12._g 

___il 
__ 1_2 

LIMIT 

BDL 

BDL 

BDL 

BOL 

BOL 

BOL 

SOL 

BOL 

BDL 

BOL 

SOL 

SOL 

SOL 

SOL 

LIMITS 

_el 

--1!l 
__ 10 

METHOD: 

10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
50 
50 
50 
50 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fil 
UNITS 

12/09/92 
12/11/92 

ug/L 

SY846 8270 

CDF012522 



Order# 92-12-105 
12/28/92 

American Analytical 

Sample Description: MU-3 Lab No: 03D 

Page 10 

Test Description: Base/Keutral Semivolatiles Method: S\J846 8270 Test Code: 8270B~ 
Collected: 12/07/92 

PARAMETER RESULT LIMIT METHOD: S0846 8270 

bis(2-Chloroethyl) ether BDL 10 
1,3-Dichlorobenzene BDL 10 
1,4-Dichlorobenzene B0L 10 

1,2-Dichlorobenzene B0L 10 
bis(2-Chloroisopropyl) ether BDL 10 
N-Nitroso-di-n-propylamine BDL 10 
Hexachloroethane BDL 10 
Nitrobenzene BDL 10 
Isophorone BDL 10 
bis(2-Chloroethoxy)methane BDL 10 
1,2,4-Trichlorobenzene B0L 10 
Naphthalene B0L 10 

4-Chloroanil ine B0L 10 
Hexachlorobutadiene B0L 10 
2-Methylnaphthalene BDL 10 
Hexachlorocyclopentadiene BDL 10 
2-Chloronaphthalene BDL 10 
2-Nitroaniline B0L 50 
Dimethylphthalate B0L 10 
Acenaphthylene BDL 10 
2,6-Dinitrotoluene BDL 10 
3-Nitroanil ine BDL 50 
Acenaphthene BDL 10 
Di benzofuran BDL 10 
2,4-0initrotoluene B0L 10 
0iethylphthalate B0L 10 
4-Chlorophenyl-phenylether BDL 10 
Fluorene B0L 10 
4-Nitroaniline BDL 50 
N-Nitrosodiphenylamine B0L 10 
4-Bromophenyl-phenylether B0L 10 
Hexachlorobenzene B0L 10 
Phenanthrene B0L 10 
Anthracene B0L 10 
Carbazole B0L 10 
Di·n-butylphthalate B0L 10 
Fluoranthene B0L 10 
Pyrene B0L 10 
Butylbenzylphthalate BDL 10 
3,3 1-0ichlorobenzidine BDL 20 
Benzo(a)anthracene BDL 10 
Chrysene BDL 10 
bis(2-Ethylhexyl)phthalate B0L 20 

CDF012523 



Order# 92-12-105 
12/28/92 

Sample Description: HIJ-3 

American Analytical Page 11 

Lab No: 030 

Test Description: Base/Neutral Semivolatiles Method: S\J846 8270 Test Code: 82708~ 
Collected: 12/07/92 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo( a) pyrene 
Indeno(1,2,3-cd)pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE 

Nitrobenzene dS 
2-Fluorobiphenyl 
p-Terphenyl d14 

¾RECOVERY 

--1.§. 

.........29. 
-fL.9. 

SDL 10 
SDL 10 
SDL 10 
SOL 10 
SOL 10 
SOL 10 
SOL 10 

LIMITS 

----22 _ill 

_!,J_ ----112 
_];l_ _ill_ 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST ill 
UNITS 

12/09/92 
12/11/92 

ug/L 

CDF012524 



Order# 92-12-105 
12/28/92 

American Analytical Page 12 

Sample Description: M~-3 Lab No: 03E 

Test Description: Method 8240 Volatiles 
Collected: 12/07/92 

Method: SW846 8240 Test Code: V8240U 

PARAMETER RESULT LlMlT METHOD: 

Acetone §DL 50 

Benzene BDL 5.0 

Bromodichloromethane BDL 2.0 
Bromoform BDL 5.0 
Bromomethane BDL 10 

2-Butanone BOL 50 
carbon Disulfide BDL 10 
carbon Tetrachloride BDL 5.0 
Chlorobenzene BOL 5.0 

chlorodibromomethane SOL 5.0 

Chloroethane BOL 10 

Chloroform BOL 5.0 

Chloromethane SDL 10 

1,1-Dichloroethane SOL 5.0 

1,1-Dichloroethene SOL 5.0 

trans-1,2·Dichloroethene SOL 5.0 

1,2-Dichloropropane BDL 5.0 
cis-1,3-Dichloropropene SOL 5.0 
trans-1,3-Dichloropropene SOL 5.0 
Ethyl benzene BOL 5.0 
2-Hexanone SOL 50 

Methylene Chloride SOL 20 

4-Methyl-2·pentanone BDL 50 
Styrene SOL 5.0 

1, 1,2,2-Tetrachtoroethane BOL 5.0 
retrachloroethene SOL 5.0 

Toluene BOL 5.0 

1,1,1·Trichloroethane BOL 5.0 

1,1,2·Trichloroethane BDL 5.0 

Trichloroethene SOL 5.0 
Vinyl Chloride BDL 10 

Xylene BDL 5.0 

SURROGATE ¾RECOVERY LIMITS 

1,2-Dichloroethane-d4 ~ -1£ ____lli 

Toluene-dB ~ ___§§ __jJ.Q 

4-Bromofluorobenzene -1QZ _.M _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST MWO 

12/15/92 

12/15/92 

SW846 8240 

CDF012525 



order# 92·12-105 
12/28/92 

Sample Description: MU-3 

American Analytical Page 13 

lab No: 03E 
Test Description: Method 8240 Volatiles 

Collected: 12/07/92 
Method: S\J846 8240 Test Code: V8240U 

UNITS ug/l 

Sample Description: MW-4 
Test Description: Polychlorinated Biphenyls 

Collected: 12/08/92 

Lab No: 04A 

Method: SW846 8080 

PARAMETER 

PC8·1016 

PCB·1221 

PCB-1232 

PCB·1242 

PCS·1248 

PCS·1254 

PCS·1260 

RESULT 

SOL 

SOL 

BDL 

SOL 

SOL 

SOL 

SOL 

DETECTION LIMIT 

1. 0 

1, 0 

1 .o 
1 • 0 

1.0 

1.0 

1.0 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fil 
UNITS 

SafJf)le Description: HW-4 
Test Description: TRPH (IR) 

Collected: 12/08/92 

PARAMETER 

TRPH CIR) 

12(09/92 

12/10/92 

ug/l 

RESULT 

SOL 

Lab No: 04A 

Method: EPA 418.1 

DETECTION LIMIT 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ROZ 

UNITS 

12(09/92 

12/09/92 

mg/l 

Test Code: PCB_\J 

Test Code: THCUIR 

CDF012526 



! 

Order# 92·12·105 
12/28/92 

Sample Description: MW-4 

American Analytical Page 14 

Lab No: 04D 

Test Description: Acid Fraction 
Collected: 12/08/92 

Method: SY846 8270 Test Code: A8270U 

PARAMETER RESULT 

Phenol 
2-Chlorophenol 
2-Methylphenot 
3&4-Methylphenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-0ichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachlorophenol 

SURROGATE 
2-Fluorophenol 

Phenol d-5 
2,4,6-Tribromophenol 

¾RECOVERY 

--22 
__..iQ 

~ 

LIMIT METHOD: 

BOL 10 
BOL 10 
BOL 10 
BDL 10 
BOL 10 
BOL 10 
BDL 10 
BOL 10 
BDL 10 
SOL 10 
BOL 50 
BOL 50 
BOL 50 
SOL 50 

LIMITS 

-1.1 _jQQ 

_J.Q -2., 
_J.Q ----111 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST !YE 
UNITS 

12/11/92 
12/14/92 

ug/l 

SY846 8270 

CDF012527 



Order# 92-12-105 
12/28/92 

American Analytical 

Sample Description: ~-4 Lab No: 04D 

Page 15 

Test Description: Base/Neutral Semivolatites Method: SW846 8270 Test Code: 82708~ 
Collected: 12/08/92 

PARAMETER RESULT LIMIT METHOD: SY846 8270 

bis(2-Chloroethyl) ether SOL 10 
1,3-Dichlorobenzene SOL 10 

1,4-Dichlorobenzene SOL 10 
1,2-Dichlorobenzene SOL 10 
bis(2-Chloroisopropyl) ether BOL 10 
N-Nitroso-di-n-propylamine SOL 10 
Hexachloroethane SOL 10 
Nitrobenzene SOL 10 
Isophorone SOL 10 
b.i s C 2- Ch l oroethoxy)methane SOL 10 
1,2,4-Trichlorobenzene SOL 10 
Naphthalene SOL 10 
4·Chloroani line SOL 10 
Hexachlorobutadiene SOL 10 
2-Methytnaphthalene SOL 10 
Hexachlorocyclopentadiene SOL 10 
2-Chloronaphthalene SOL 10 
2-Nitroani Line SOL 50 
Dimethylphthalate SOL 10 
Acenaphthylene SOL 10 
2,6-Dinitrotoluene SOL 10 
3-N i troani line SOL 50 
Acenaphthene SOL 10 
Oibenzofuran SOL 10 
2,4-Dinitrotoluene SOL 10 
Diethylphthalate SOL 10 
4-Ch l orophenyl -phenyl ether BOL 10 
Fluorene SOL 10 
4-Ni troani line SOL 50 
N-Nitrosodiphenylamine SOL 10 
4-Bromophenyl·phenylether SOL 10 
Hexachlorobenzene SOL 10 
Phenanthrene SOL 10 
Anthracene BDL 10 
Carbazole SOL 10 
Di-n-butylphthalate SOL 10 
Fluoranthene SOL 10 
Pyrene SOL 10 
Sutylbenzylphthalate SOL 10 
3,3 1 -0ichlorobenzidine SOL 20 
Benzo(a)anthracene SOL 10 
Chrysene SOL 10 
bis(2-Ethylhexyl)phthalate SOL 20 

CDF012528 



Order# 92·12-105 
12/28/92 

Sample Description: MW-4 

American Analytical Page 16 

Lab No: 040 
Test Description: Base/Neutral Semivolatiles Method: SW846 8270 Test Code: 8270BW 

Collected: 12/08/92 

Di-n-octylphthalate BDL 10 
Benzo(b)fluoranthene BDL 10 
Benzo(k)fluoranthene BDL 10 
Benzo(a)pyrene BDL 10 
Jndeno(1,2,3-cd)pyrene BDL 10 
Dibenz(a,h)anthracene BDL 10 
Benzo(g,h,i)perylene BOL 10 

SURROGATE %RECOVERY LIMITS 

Ni t robenzene dS -----1!,. ~ _ill 
2-Fluorobiphenyl __0_ ~ _Jl2 
p-Terphenyl d14 _e.U. _TI _ill 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUW 
AWALYST !YE 
UWITS 

12/09/92 

12/11/92 

ug/L 

CDF012529 



Order# 92-12-105 

12/28/92 

American Analytical Page 17 

Sa~le Description: M\l-4 lab No: 04E 

Test Description: Method 8240 Volatiles 
Collected: 12/08/92 

Method: SW846 8240 Test Code: V8240U 

PARAMETER 

Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
2-Butanone 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 

Chloromethane 

1,1-Dichloroethane 
1,1-Dichloroethene 
trans-1,2-Dichloroethene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethyl benzene 
2-Hexanone 
Methylene Chloride 
4-Methyl-2-pentanone 
Styrene 
1, 1,2, 2-T etrach l_oroethane 

Tetrachloroethene 
Toluene 
1,1,1-Trichloroethane 
1,1,2~rrichloroethane 
Trichloroethene 
Vinyl Chloride 

RESULT 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

SOL 

BDL 

BDL 

BDL 

BOL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BDL 

BOL 

LIMIT METHOD: 

50 

5.0 

5.0 

5.0 

10 

50 

10 

5.0 

5.0 

5.0 

10 

5.0 

10 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

50 

20 

50 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

5.0 

10 

Xylene ___ BQl 5.0 

SURROGATE 

1,2·Dichloroethane·d4 
Toluene-dB 

4-Bromofluorobenzene 

%RECOVERY 

-----2, 

~ 
_ill 

LIMITS 

-1.2 _ill 
_!!§ _jjQ 

---1l2 ....ill. 

Notes and Definit;ons for this Report: 

EXTRACTED 

DATE RUN 

ANALYST tl!,lQ 

12/15192 

12/15/92 

S0846 8240 

CDF012530 



Order# 92-12-105 
12/28/92 

Sample Description: HW-6 

American Analytical Page 19 

Lab No: 050 

Test Description: Acid Fraction 
Collected: 12/07/92 

Method: SW846 8270 Test Code: A8270Y 

PARAMETER RESULT 

Phenol 
2-Chlorophenol 
2-Methylphenol 
3&4-Methylphenol 
2-Nitrophenol 

2,4-0imethytphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichtorophenol 
2,4-Dinitrophenol 
4-Nitrophenol 

2~Methyl-4,6-dinitrophenol 
Pentachlorophenol 

SURROGATE 
2- F luorophenol 

Phenol d-5 

2,4,6-Tribromophenol 

%RECOVERY 

~ 
__g 
__E 

LIMIT 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

SOL 

BDL 

SOL 

SOL 

SOL 

BDL 

LIMITS _2_, 
-1Q 
-----1Q 

METHOD: 

10 

1D 

10 

10 

10 

10 

10 

10 

10 

10 

SD 

50 

50 

50 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

12/09/92 
12/11/92 

ug/L 

S~846 8270 

CDF012531 



Order# 92·12·105 
12/28/92 

Sample Description: M\l-6 

American Analytical Page 20 

Lab No: 05D 

Test Description: Base/Neutral Semivolatiles Method: SV846 8270 Test Code: 8270BU 
Collected: 12/07/92 

PARAMETER RESULT LIMIT METHOD: SY846 8270 

bis(2-Chloroethyl) ether SDL 10 
1,3-0 i chlorobenzene. SOL 10 
1,4-Dichlorobenzene SOL 10 
1,2-Dichlorobenzene SOL 10 
bis(2-Chloroisopropyl) ether BDL 10 
N-Nitroso-di·n·propylamine SDL 10 
Hexachloroethane SDL 1D 
Nitrobenzene BDL 10 
Jsophorone BDL 10 
bis(2-Chloroethoxy)methane SDL 10 
1,2,4-Trichlorobenzene SOL 1D 
Naphthalene SOL 10 
4-Chloroaniline BOL 10 
Hexachlorobutadiene BOL 10 
2-Methylnaphthalene BOL 10 
Hexachlorocyclopentadiene BOL _ _JQ 

2-Chlorcnaphthalene BOL 10 
2-Nitroaniline BOL ___ s_o 
Dimethylphthalate BOL 10 
Acenaphthylene BDL 1D 
2,6-Dinitrotoluene SDL 10 
3-Nitroani line BDL _--2Q 
Acenaphthene _ ___§_121 10 
Dibenzofuran BDL 10 
2,4-Dinitrotoluene BDL 10 
Diethylphthalate SOL 10 
4-Chlorophenyl-phenylether BOL 10 
Fluorene BDL 10 
4-Nitroaniline BDL 50 
N·Nitrosodiphenylamine BDL 10 
4-Bromophenyl-phenylether BDL 10 
Hexachlorobenzene BDL 10 
Phenanthrene BOL 10 
Anthracene BDL 10 
Carbazole BOL 10 
Oi ·n·butylphtha late BDL 10 
Fluoranthene BDL 10 
Pyrene BOL 10 
Butylbenzylphthalate BDL 10 
3,3 1 -Dichlorobenzidine BDL 20 
Ben2o(a)anthracene BOL 10 
Chrysene BDL 10 
bisC2-Ethylhexyl)phthalate BDL 20 

CDF012532 



order# 92-12-105 

12/28/92 
American Analytical 

Sample Description: MU-6 Lab ~o: OSD 

Page 21 

Test Descrfption: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 8270BU 
Collected: 12/07/92 

Di·n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perytene 

SURROGATE 
Nitrobenzene dS 

2-Fluorobiphenyl 
p-Terphenyl d14 

¾RECOVERY 

_..22 
__ 5_1 

_gj_g 

BDL 10 

BDL 10 

BDL 10 

BDL 10 
BDL 10 

BDL 10 
BOL 10 

LIMITS 

--22 _ill 

___o1 -----11£ 
__n ---1-'-1 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 

ANALYST ill 
UNITS 

12/09/92 
12/11/92 

ug/L 

• 

CDF012533 



Order# 92-12-105 
12/28/92 

American Analytical Page 22 

Sample Description: M\1-6 Lab No: OSE 
Test Description: Method 8240 Volatiles 

Collected: 12/07/92 
Method: SW846 8240 Test Code: V8240~ 

PARAMETER RESULT LIMIT METHOD: 

Acetone BDL 50 

Benzene BDL 5.0 

Bromodichtoromethane BDL 5.0 

Bromoform BDL 5.0 

Bromomethane BDL 10 

2-Butanone BDL 50 

Carbon Disulfide BDL 10 

Carbon Tetrachlorlde BDL 5.0 

Chlorobenzene BDL 5.0 

Chlorodibromomethane BDL 5.0 

Chloroethane BDL 10 

Chloroform BDL 5.0 

Chloromethane BDL 10 

1,1-0ichloroethane BDL 5.0 

1,1-Dichloroethene BDL 5.0 

trans-1,2-Dichloroethene BDL 5.0 

1,2-Dichloropropane BDL 5.0 

cis-1 ;3-Dichloropropene BDL 5.0 

trans-1,3-Dichloropropene BDL 5.0 

Ethyl benzene BDL 5.0 

2-Hexanone BDL 50 

Methylene Chloride BDL 20 

4-Methyl-2-pentanone BDL so 
Styrene BDL 5.0 

1,1,2,2-Tetrachtoroethane BDL 5.0 

Tetrachloroethene BDL 5.0 

Toluene BDL 5.0 

1,1,1-Trichloroethane BDL 5.0 

1,1,2-Trichloroethane BDL 5.0 

Trichloroethene BDL 5,0 

Vinyl Chloride BDL 10 

Xylene BDL 5.0 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 ___fl -1§. ___ill_ 

Toluene-dB -------22 ...J§ -11.Q 
4-Bromofluorobenzene _lQl _M _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST MWO 

12/15192 

12115192 

SW846 8240 

CDF012534 



Order# 92-12-105 
12/28/92 

Sample Description; MU-6 

American Analytical Page 23 

Lab No: OSE 

Test Description: Method 8240 Volatiles 
Collected: 12/07/92 

Method: SW846 8240 Test Code: V8240M 

UNITS ug/L 

Sample Description: MU-7 
Test Description: Polychlorinated Biphenyls 

Collected: 12/07/92 

Lab No: 06A 

Method: SW846 8080 

PARAMETER 

PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

RESULT 

BOL 
BOL 
BOL 
BOL 
BOL 
BOL 
SOL 

DETECTION LIMIT 

1.0 
2.0 
1 .0 
1.0 
1.0 
1.0 
1.0 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

Sample Description: M~-7 
Test Description: TRPH (IR) 

Collected: 12/07/92 

PARAMETER 

TRPH (IR) 

12/09/92 
12/10/92 

ug/L 

RESULT 

BOL 

lab No: 06A 

Method: EPA 418.1 

DETECTION LIMIT 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ROZ 
UNITS 

12/09/92 
12/09/92 

mg/L 

Test Code: PCB_U 

Test Code: THCUIR 

• 

CDF012535 



Order# 92-12-105 
12/28/92 

Sample Description: H~-7 

American Analytical Page 24 

Lab No: 060 

Test Description: Acid Fraction 
Collected: 12/07/92 

Method: Sl-J846 8270 Test Code: A8270\J 

PARAMETER RESULT LIMIT METHOD, 

Phenol BDL 10 
2-Chlorophenol BDL 10 
2-Methylphenol BDL 10 
3&4-Methylphenol SOL 10 
2-Nitrophenol SOL 10 
2,4-Dimethylphenol SOL 10 
2,4-Dichlorophenol BDL 10 
4-Chloro-3-methylphenol SOL 10 
2,4,6-Trichlorophenol BOL 10 
2,4,5-Trichlorophenol SOL 10 
2,4-Dinitrophenol SOL 50 
4-Nitrophenol SOL 50 
2-Methyl-4,6-dinitrophenol BDL 50 
Pentachlorophenol BDL 50 

SURROGATE %RECOVERY LlMITS 

2-Fluorophenol _2Q --1.1 _jQQ 
Phenol d-5 ~ _j_Q -2'! 

2,4,6-Tribromophenol __n _j_Q _fil 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST !YE 

UNITS 

12/09/92 
12/11192 

ug/L 

SY846 8270 

·• 

CDF012536 



Order# 92-12-105 
12/28/92 

American Analytical 

Sample Description: MW-7 Lab No: 060 

Page 25 

Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 8270BU 
Collected: 12/07/92 

PARAMETER RESULT LIMIT METHOD: SU846 8270 

bis(2-Chloroethyl) ether BDL 10 
1,3-Dichlorobenzene BDL 10 
11 4-Dichlorobenzene BDL 10 
1,2-Dichlorobenzene BDL 10 
bis(2-Chlorois0propyl) ether BDL 10 

N-Nitroso-di-n-propylamine BDL 10 
Hexachloroethane BDL 10 
Nitrobenzene BDL 10 
Jsophorone BDL 10 
bis(2-Chloroethoxy)methane BDL 10 
1,2,4-Trichlorobenzene BDL 10 
Naphthalene BDL 10 
4-Chloroaniline BDL 10 
Hexachlorobutadiene BDL 10 
2-Methytnaphthalene BDL 10 
Hexachlorocyclopentadiene BDL 10 
2-Chloronaphthalene BDL 10 
2-Nitroaniline BDL 50 
Dimethylphthalate BDL 10 
Acenaphthylene BDL 10 
2,6-Dinitrotoluene BDL 10 
3-Nitroaniline BDL 50 
Acenaphthene BDL 10 
Di benzofuran BDL 10 
2,4-Dinitrotoluene B0L 10 
Diethylphthalate BDL 10 
4-Chlorophenyl-phenylether BDL 10 
Fluorene B0L 10 
4-Nitroani line BDL 50 
N-Nitrosodiphenytamine BDL 10 
4-Bromophenyl-phenylether BDL 10 
Hexachlorobenzene BDL 10 
Phenanthrene BDL 10 
Anthracene BDL 10 
Carbazole BDL 10 
Di·n-butylphthalate BDL 10 
Fluoranthene BDL 10 
Pyrene BDL 10 
Butylbenzylphthalate BDL 10 
3,3 1 -0ichlorobenzidine B0L 20 
Benzo(a)anthracene BDL 10 
Chrysene BDL 10 
bis(2·Ethylhexyl)phthalate BDL 20 

• 

CDF012537 



' ,,! 

Order# 92-12-105 
12/28/92 

Sample Description: MW-7 

American Analytical Page 26 

Lab No: 060 
Test Description: Base/Neutral Semivolatiles Method: S~B46 8270 Test Code: 8270B~ 

Collected: 12/07/92 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Jndeno(1,2,3·cd)pyrene 
Oibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE 

Nitrobenzene d5 
2-Fluorobiphenyl 
p-Terphenyl d14 

%RECOVERY 

---2f. 
__ s_1 
_n__g_ 

BDL 1D 

BDL 10 
BDL 10 
BDL 10 
BDL 10 
SOL 10 
BDL 10 

LIMITS 

~ --1.ll 
__il _ill 

___2J _ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST TYE 

UNITS 

12/09/92 
12/11/92 

ug/L 

CDF012538 



order# 92-12-105 
12/28/92 

Sample Description: MU-7 

American Analytical Page 27 

lab No: 06E 

Test Oescription: Method 8240 Volatiles 
Collected: 12/07/92 

Method: SW846 8240 Test Code: V8240\.I 

PARAMETER RESULT LIMIT METHOD: 

Acetone BDL 50 

Benzene BDL 5.0 

Bromodichloromethane BDL 5.0 

Bromoform BDL 5.0 

Bromomethane BDL 10 

2-Butanone SOL 50 

Carbon Disulfide BDL 10 

Carbon Tetrachloride BDL 5.0 

chlorobenzene BDL 5.0 

Chlorodibromomethane BDL 5.0 

Chloroethane BDL 10 

Chloroform BOL 5.0 

ch l oromethane BDL 1D 

1, 1-Dichloroethane BDL 5.0 

1,1-Dichloroethene SOL 5.0 

trans-1,2-Dichloroethene BDL 5.0 

1,2-Dichtoropropane BDL 5.0 

cis-1,3-Dichloropropene BOL 5.0 

trans-1,3-Dichloropropene BDL 5.0 

Ethyl benzene BOL 5.0 

2-Hexanone BDL 50 

Methylene Chloride BDL 20 

4-Methyl-2-pentanone BOL 50 

Styrene BDL 5.0 

1,1,2,2-Tetrachloroethane BOL 5.0 

Tetrachloroethene BDL 5.0 

Toluene BDL 5.0 

1,1,1•Trichtoroethane BDL 5.0 

1, 1,2-Trichloroethane BDL 5.0 

Tri chloroethene BDL 5.0 

Vinyl Chloride BDL 10 

Xylene BDL 5.0 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane-d4 ---2£ _7k --1.li 
Toluene-dB ---21. ~ ---1lQ 

4-Bromofluorobenzene _w. ~ .....ill 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST t!!1Q 

12/15/92 

12/15/92 

SW846 8240 

• 

CDF012539 



Order# 92·12·105 
12/28/92 

Sample Description: MW·7 

American Analytical Page 28 

Lab No: 06E 
Test Description: Method 8240 Volatiles 

Collected: 12/07/92 
Method: SU846 8240 Test Code: V8240~ 

UNITS ug/L 

Sample Description: HW-8 Lab No: 07A 
Test Description: Polychlorinated Biphenyls Method: SU846 8080 Test Code: PCB_W 

Collected: 12/07/92 

PARAMETER 

PCB·1016 
PCB·1221 
PCB·1232 
PCB·1242 
PCB·1248 
PCB·1254 
PCB·1260 

RESULT 

BDL 
BDL 
BDL 
BDL 
SOL 
BOL 
BDL 

OETECT ION LIMIT 

10 
10 
10 
10 
10 
10 
10 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

Sample Description: MW·8 
Test Description: TRPH (IR) 

Collected: 12/07/92 

PARAMETER 

TRPH (IR) 

12/09/92 
12/10/92 

ug/L 

Lab No: 07A 
Method: EPA 418.1 

RESULT DETECTION LIMlT 

--~3~4 10 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST RQl. 

UNITS 

12/09/92 
12/09/92 

mq/L 

Test Code: THCWIR 

CDF012540 



Order# 92-12-105 
12/28/92 

Salll)le Description: MU-8 

American Analytical Page 29 

lab No: 070 

Test Description: Acid Fraction 
Collected: 12/07/92 

Method: SU846 8270 Test Code: A8270U 

PARAMETER RESULT 

Phenol 
2-Chlorophenol 
2-Methylphenol 
3&4-Hethylphenot 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
4-Chloro-3-methylphenol 
2,4,6-Trichlorophenol 
2,4,5-Trichlorophenol 
2,4-Dinitrophenot 
4-Nitrophenol 
2-Methyl-4,6-dinitrophenol 
Pentachtorophenol 

SURROGATE 
2-Fluorophenol 

Phenol d-5 
2,4,6-Tribrornophenol 

%RECOVERY 
_--2.Q 

~ 
_2.!! 

LIMIT METHOD: 

BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
BOL 50 
BDL 50 
BDL 50 
BDL 50 

LIMITS 

-11 _1QQ 

_JQ ~ 
_1_0 __ill_ 

Notes and Definitions for this Report: 

EXTRACTEO 
OATE RUN 
ANALYST !YE 
UNITS 

12/09/92 
12/11192 

ug/L 

S~B46 8270 
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Order# 92-12-105 
12/28/92 

Sample Description: MU-8 

American Analytical Page 30 

Lab No: 07D 

Test Description: Base/Neutral Semivolatiles Method: SW846 8270 Test Code: 82708W 
Collected: 12/07/92 

PARAMETER RESULT llMIT METHOD: S~846 8270 

bis(2-Chloroethyl) ether BDL 10 
1,3-Dichlorobenzene BDL 10 
1,4-Dichlorobenzene BDL 10 
1,2-Dichlorobenzene BDL 10 
bis(2-Chloroisopropyl) ether BDL 10 
N-Nitroso-di-n-propylamine BDL 10 
Hexachloroethane BDL 10 
Nitrobenzene BDL 10 
Isophorone BDL 10 
bis(2-Chloroethoxy)methane BDL 10 
1,2,4-Trichlorobenzene BDL 10 
Naphthalene BDL 10 
4-Chloroaniline BOL 10 
Hexachlorobutadiene BDL 10 
2-Methylnaphthalene BDL 10 
Hexachlorocyclopentadiene BDL 10 
2-Chloronaphthalene BDL 10 
2-Nitroaniline BDL 50 
Dimethylphthalate BDL 10 
Acenaphthylene BDL 10 
2,6-Dinitrotoluene BOL 10 
3-Nitroaniline BDL 50 
Acenaphthene BDL 10 
Dibenzofuran BDL 10 
2,4-Dinitrotoluene BOL 10 
Oiethylphthalate __ __.§fil. 10 
4-Chlorophenyl-phenytether BDL 10 
Fluorene BOL 10 
4-Nitroaniline SOL 50 
N·Nitrosodiphenylamine SDL 10 
4-Bromophenyl-phenylether SOL 10 
Hexachlorobenzene BDL 10 
Phenanthrene SOL 10 
Anthraeene SOL 10 
Carbazole SOL 10 
Di-n-butylphthalate SOL 10 
Fluoranthene BOL ___ 1_0 

Pyrene SOL 10 
sutylbenzylphthalate SDL 10 
3,3 1-Dichlorobenzidine BOL 20 
Benzo(a)anthracene SOL 10 
chrysene BOL 10 
bis(2·Ethylhexyl)phthalate SOL 20 

CDF012542 



Order# 92-12-105 

12/28/92 

Sample Description: M\.1-6 

American Analytical Page 31 

Lab No: 070 

Test Description: Base/Neutral Semivolatiles Method: SU846 8270 Test Code: 8270BY 
Collected: 12/07/92 

Di-n-octylphthalate 
Benzo(b)fluoranthene 
Benzo(k)ftuoranthene 
Benzo(a)pyrena 
Indeno(1,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 

SURROGATE 
Nitrobenzene d5 

2-Ftuorobiphenyl 
p-Terphenyl d14 

%RECOVERY 
_40 
__?i_g 
_.1§___g 

BDL 10 
BDL 10 
BDL 10 
BDL 10 
BDL 10 
B0L 10 
BDL 10 

LIMITS 

_.I?. __jj__, 

~ _ill 

~ --1il 

Notes and Definitions for this Report: 

EXTRACTED 
DATE RUN 
ANALYST ill 
UNITS 

12/09/92 
12111/92 

ug/l 
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Order# 92-12-105 
12/28/92 

Sample Description: MW-8 

American Analytical Page 32 

Lab No: 07E 
Test Description: Method 8240 Volati Les 

Collected: 12/07/92 
Method: SW846 8240 Test Code: V8240W 

PARAMETER RESULT LIMIT METHOO: 

Acetone BOL so 
Benzene BDL S.D 

Bromodichloromethane BDL 5.0 
Bromoform BDL 5.0 
Sromomethane BDL 10 
2-Butanone BDL 50 
Carbon Disulfide BDL 10 
Carbon Tetrachloride BDL 5.0 
Chlorobenzene BDL 5.0 
Chlorodibromomethane BDL 5.0 
Chloroethane BDL 10 
chloroform BDL 5.0 
Ch loromethane 21 10 
1,1·Dichloroethane BDL 5.0 
1, 1-Dichloroethene BDL 5.0 
trans-1,2·Dichloroethene BDL 5.0 
1,2-Dichloropropane BDL 5.0 
cis•1,3·Dichloropropene BDL 5.0 
trans·1,3-Dichloropropene BDL 5.0 
Ethylbenzene BDL 5.0 
2·Hexanone BOL 50 
Methylene Chloride BDL 20 
4-Methyl-2-pentanone BDL so· 
styrene BDL s.o 
1,1,2,2-Tetrachloroethane BOL 5.0 
Tetrachloroethene BOL 5 .0 
Toluene BOL 5.0 
1, 1, 1-Trichloroethane BDL 5.0 
1,1,2·Trichloroethane BDL 5.0 
Trichloroethene BDL 5.0 
Vinyl Chloride BDL 10 
Xylene BOL 5.0 

SURROGATE %RECOVERY LIMITS 

1,2-Dichloroethane·d4 ~ _.I§. __fil 
Toluene-dB ---2Z ~ -11Q 

4·Bromofluorobenzene ~ _M _ill_ 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST Ml!Q 

12/15/92 
12/15/92 

S~846 8240 
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Order# 92·12-105 
12/28/92 

sample Description: M~-8 

American Analytical Page 33 

Lab No: 07E 
Test Description: Method 8240 Volatiles 

Collected: 12/07/92 
Method: SU846 8240 Test Code: V824DY 

UNlTS ug/L 

sample Description: HB-1 Lab No: 08A 
Test Description: Polychlorinated Biphenyls Method: SU846 8080 Test Code: PCB_S 

Collected: 12/08/92 

PARAMETER RESULT DETECTION LIMIT 

BOL 0.12 

BDL o. 12 

BDL 0.12 

BOL 0.12 

BDL 0. 12 

BDL D.12 

PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB· 1248 

PCB-1254 

PCB-1260 0.88 0.12 

SURROGATE 

Tetrachloro·m-xylene 
%RECOVERY 

_l£ 

LIMITS 

~ • _12., 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST ill 
UNITS 

Sample Description: HB·Z 

12109/92 

12110192 

mg/Kg 

Lab No: 09A 

Test Description: Polychlorinated Biphenyls Method: SU846 8080 Test Code: PCB_s 
Collected: 12/08/92 

PARAMETER RESULT DETECTION LIMIT 

PCB-1016 BDL 0.12 

PCB-1221 BDL 0.12 

PCB-1232 BDL 0.12 

PCB-1242 BDL 0.12 

PCB-1248 BDL 0.12 

PCB-1254 BDL 0.12 

PCB-1260 BDL 0.12 
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Order# 92-12-105 

12/28/92 

Sample Description: HB-2 

American Analytical Page 34 

lab No: 09A 
Test Description: Polychlorinated Biphenyls Method: SY846 8080 Test Code: PCB_S 

Collected: 12/08/92 

SURROGATE 
Tetrachloro-m-xylene 

%RECOVERY 

____g 

Notes and Definitions for this Report: 

EXTRACTED 

DATE RUN 

ANALYST IVE 

UNITS 

12/09/92 

12/09/92 

mg/Ks 

Sample Description: HB-3 Lab No: 10A 

Test Description: Polychlorinated Biphenyls Method: S~B46 8080 Test Code: PCB_S 
Collected: 12/08/92 

PARAMETER RESULT DETECTION LIMIT 

PCB-1016 SOL 0. 11 

PCB-1221 SOL 0.11 

PCB-1232 BDL 0.11 

PCB-1242 BDL 0. 11 

PCB-1248 SOL 0. 11 

PCB-1254 SOL 0. 11 
PCS-1260 SOL 0.11 

SURROGATE r.RECOVERY LIMITS 

Tetrachloro-m-xylene ~ .......1! . ~ 

Notes and Oefinitlons for this Report: 

EXTRACTED 

DATE RUN 

ANALYST fil 
UNITS 

12/09/92 

12/09/92 

mg/KS 
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order# 92-12-105 
12/28/92 

% Moisture 
Method: ASTM D2216 

Samp Sam12le Descri12tion 
OBA HB-1 
09A HB-2 
10A HB-3 

Aluminum 
Method: EPA 202,1 

Samp Samgle Descri2:tion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Antimony 
Method: EPA 204,2 

samp Sam:gle Descri12tion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Arsenic 
Method: EPA 206,2 

Sarnp Sam:12:le Descri:gtion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Barium 
Method: EPA 208.1 

Sarnp Sam:gle Descri12tion 
02C MW-2 
03C MW-3 
04C MW-4 

American Analytical 

Result 
13.2 
15.1 
12.9 

Result 
250 
350 

99 
120 

88 
65 

Result 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

Result 
0.17 
0.15 

0.062 
0.29 
0.21 

0.055 

Result 
3.5 
2.9 
1.2 
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Detection 
Units Limit Analyzed .!l.Y 

% 12/09 /92 SKB 
% 12/09/92 SKB 
% 12/09/92 SKB 

Detection 
Units Limit Analyzed .!l.Y 

mg/L 25 12/16/92 JSC 
mg/L 25 12/16/92 JSC 
mg/L 25 12/16/92 JSC 
mg/L 25 12/16/92 JSC 
mg/L 25 12/16/92 JSC 
mg/L 25 12/16/92 JSC 

Detection 
Units Limit Analyzed .!l.Y 

mg/L 0.005 12/10/92 JSC 
mg/L 0.005 12/10/92 JSC 
mg/L 0.005 12/10/92 JSC 
mg/L 0.005 12/10/92 JSC 
mg/L 0.005 12/10/92 JSC 
mg/L 0.005 12/10/92 JSC 

Detection 
Units Limit Analyzed~ 

mg/L 0.020 12/11/92 JSC 
rng/L 0.020 12/11/92 JSC 
rng/L 0.010 12/11/92 JSC 
rng/L 0.050 12/11/92 JSC 
rng/L 0.050 12/11/92 JSC 
rng/L 0.010 12/11/92 JSC 

Detection 
Units Limit Analyzed .!l.Y 

mg/L 0.50 12/16/92 JSC 
rng/L 0.50 12/16/92 JSC 
rng/L 0.50 12/16/92 JSC 

CDF012547 



Order# 92-12-105 
12/28/92 

Samp SamQle Oescri:gtion 
osc MW-6 
06C MW-7 
07C MW-8 

Beryllium 
Method: EPA 210.1 

Sarnp Samgle Descri12tion 
02C MW-2 
03C MW-3 
04C MW-4 
osc MW-6 
06C MW-7 
07C MW-8 

Cadmium 
Method: EPA 213.2 

samp ssm12J.§ Descri12tion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Calcium 
Method: EPA 215.l 

Samp Sam:Qle Descri:Qtion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

Chromium 
Method: EPA 218.l 

Samp Sample Descri:12:tion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

American Analytical 

Result 
5.4 
1.3 
4.1 

Result 
0.016 
0.022 

< 0.013 
0.014 

< 0.013 
< 0.013 

Result 
0.011 
0.096 
0.082 
0.085 
0.038 
0.051 

Result 
920 
640 
330 
540 
320 
140 

Result 
0.64 
0. 71 
0.39 
0.41 
0.25 
0.30 
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Units Limit Pre12ared Analyzed ID: 
mg/L a.so 12/16/92 JSC 
mg/L a.so 12/16/92 JSC 
mg/L a.so 12/16/92 JSC 

Detection 
Units Limit Analyzed ID: 

mg/L 0.013 12/15/92 JSC 
mg/L 0.013 12/15/92 JSC 
mg/L 0.013 12/15/92 JSC 
mg/L 0.013 12/15/92 JSC 
mg/L 0.013 12/15/92 JSC 
mg/L 0.013 12/15/92 JSC 

Detection 
Units Limit Analyzed ID: 

mg/L 0.0005 12/11/92 JSC 
mg/L 0.0005 12/11/92 JSC 
mg/L 0.0005 12/11/92 JSC 
mg/L 0.0005 12/11/92 JSC 
mg/L 0.0005 12/11/92 JSC 
mg/L 0.0005 12/11/92 JSC 

·• 

Detection 
Units Limit Analyzed ID: 

mg/L 400 12/16/92 JSC 
mg/L 400 12/16/92 JSC 
mg/L 100 12/16/92 JSC 
mg/L 100 12/16/92 JSC 
mg/L 100 12/16/92 JSC 
mg/L 100 12/16/92 JSC 

Detection 
Units Limit Analyzed ID: 

mg/L 0.025 12/11/92 JSC 
mg/L 0.025 12/11/92 JSC 
mg/L 0.025 12/11/92 JSC 
mg/L 0.025 12/11/92 JSC 
mg/L 0.025 12/11/92 JSC 
mg/L 0.025 12/11/92 JSC 
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I 

-_ .. ~·.,;; ~--=:.,: ,,,;: .. , 

Order# 92-12-105 
12/28/92 

Cobalt 
Method: EPA 219 .1 

Samp Sample Description 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

Copper 
Method: EPA 220.1 

Samp Sam12le Description 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

Cyanide (Total) 
Method: EPA 335.2 

Samp ssm12le Descri:Qtion 
02B MW-2 
03B MW-3 
04B MW-4 
05B MW-6 
06B MW-7 
07B MW-8 

Iron 
Method: EPA 236.1 

Samp Sam:Qle Descriytion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

American Analytical 

Result 
0.53 
0.55 
0.19 
0.36 
0.19 
0.10 

Result 
1.3 
l. 6 

0.43 
2.8 

0.50 
0.33 

Result 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 
<0.010 

Result 
3900 
6000 
1400 
4000 
1400 

860 
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Detection 
Units Limit Analyzed I,y 

mg/L 0.10 12/16/92 JSC 
mg/L 0.25 12/16/92 JSC 
mg/L 0.025 12/16/92 JSC 
mg/L 0.025 12/16/92 JSC 
mg/L 0.025 12/16/92 JSC 
mg/L 0.10 12/16/92 JSC 

Detection 
Units Limit Analyzed I,y 

mg/L 0.025 12/14/92 ORB 
mg/L 0.063 12/14/92 ORB 
mg/L 0.013 12/14/92 ORB 
rng/L 0.063 12/14/92 ORB 
mg/L 0.013 12/14/92 ORB 
rng/L 0.013 12/14/92 ORB 

Detection 
Units Limit Analyzed I,y 

mg/L 0.010 12/09/92 LAK 

mg/L 0.010 12/09/92 LAI<; 
mg/L 0.010 12/09/92 LAA 
mg/L 0.010 12/09/92 LAK 
mg/L 0.010 12/09/92 LAK 

mg/L 0.010 12/09/92 LAK 

Detection 
Units Limit Analyzed I,y 

mg/L 100 12/11/92 JSC 
mg/L 100 12/11/92 JSC 
mg/L 100 12/11/92 JSC 
mg/L 100 12/11/92 JSC 
mg/L 100 12/11/92 JSC 
mg/L 100 12/11/92 JSC 
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Order# 92-12-105 
12/28/92 

Lead 
Method: EPA 239.2 

Samp Sam12Ie Descri:Qtion 
02C MW-2 
03C MW-3 
04c MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Magnesium. 
Method: EPA 242.1 

Samp Sam12:le Description 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Manganese 
Method: EPA 243.1 

Sarnp Sam12le bescri:9:tion 
02C MW-2 
03C MW-3 

'04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Mercury 
Method: EPA 245.1 

samp Sam2le Descri!;!tion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

American Analytical 

Result 
0.52 
0.72 
0.21 
0.81 
0.45 
0.22 

Result 
110 
340 
120 
140 

98 
60 

Result 
43 
47 
10 
18 
10 

1. 7 

Result 
0.0008 
0.001 

0.00035 
0.00067 
0.00028 

< 0.0002 
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Detection 
Units Limit Analyzed~ 

mg/L 0.05 12/16/92 DRE 
mg/L 0.05 12/16/92 DRE 
mg/L 0.05 12/16/92 DRB 
mg/L 0.05 12/16/92 DRB 
mg/L 0.05 12/16/92 DRE 
mg/L 0.05 12/16/92 DRB 

Detection 
Units Limit Analyzed .!lY 

mg/L 100 12/15/92 JSC 
mg/L 25 12/15/92 JSC 
mg/L 25 12/15/92 JSC 
mg/L 25 12/15/92 JSC 
mg/L 25 12/15/92 JSC 
mg/L 25 12/15/92 JSC 

Detection 
Units Limit Analyzed .!lY 

mg/L 1.3 12/16/92 JSC 
mg/L 1.3 12/16/92 ,JSC 
mg/L 1. 3 12/16/92 JSC 
mg/L 1.3 12/16/92 JSC 
mg/L 1.3 12/16/92 JSC 
mg/L 0. 5 12/16/92 JSC 

Detection 
Units Limit Analyzed .!lY 

mg/L 0.0002 12/16/92 DRB 
mg/L 0.0002 12/16/92 JSC 
mg/L 0.0002 12/16/92 JSC 
mg/L 0.0002 12/16/92 JSC 
mg/L 0.0002 12/16/92 JSC 
mg/L 0.0002 12/16/92 JSC 
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Order# 92-12-105 
12/28/92 

Nickel 
Method: EPA 249.l 

Samp samQle Descrit2tion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Phenolics 
Method: EPA 420.1 

Samp Samele Descrigtion 
02F MW-2 
03F MW-3 
04F MW-4 
05F MW-6 
06F MW-7 
07F MW-8 

Potassium. 
Method: EPA 258.1 

Samp Sam::Qlg Descri:Qtion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

Selenium 
Method: EPA 270.2 

Samp Sample Descri:gtion 
02C MW-2 
03C MW-3 
04C MW-4 
05C MW-6 
06C MW-7 
07C MW-8 

American Analytical 

Result 
0.78 
1.1 

0.30 
0.61 
0.29 
0.36 

Result 
<5 
<5 
<5 
<5 
<5 
<5 

Result 
9.6 

15 
9.8 
7.3 
5.7 
7.2 

Result 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
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Detection 
units Limit Anal1zed Ju 
mg/L 0.013 12/15/92 DRB 
mg/L 0.013 12/15/92 DRB 
mg/L 0.013 12/15/92 DRB 
mg/L 0.013 12/15/92 ORB 
mg/L 0.013 12/15/92 ORB 
mg/L 0.013 12/15/92 ORB 

Detection 
Units Limit Analyzed Ju 
ug/L 5 12/09/92 WBB 
ug/L 5 12/09/92 WBB 
ug/L 5 12/09/92 WBB 
ug/L 5 12/09/92 WBB 
ug/L 5 12/09/92 WBB 
ug/L 5 12/09/92 WBB 

Detection 
Units Limit Analyzed Ju 

mg/L 2.5 12/15/92 ORB 
mg/L 2.5 12/15/~2 ORB 
mg/L 2.5 12/15/92 ORB 
mg/L 2.5 12/15/92 ORB 
mg/L 2.5 12/15/92 ORB 
mg/L 2.5 12/15/92 ORB 

Detection 
Units Limit Analyzed Ju 
mg/L 0.005 12/15/92 JSC 
mg/L 0.005 12/15/92 JSC 
rng/L 0.005 12/15/92 JSC 
mg/L 0.005 12/15/92 JSC 
mg/L 0.005 12/15/92 JSC 
mg/L 0.005 12/15/92 JSC 
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Order# 92-12-105 
12/28/92 

Silver 
Method: EPA 272.2 

Samp Sam2le Descri2tion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

Sodium 
Method: EPA 273.1 

Samp Sarngle Descri:Qtion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

Thallium/ Furnace 
Method: EPA 279.2 

Samp Sam12le Descri12tion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

Vanadium 
Method: EPA 279.2 

Samp Sam:2le DescriI?:tion 
02C MW-2 
03C MW-3 
04C MW-4 
DSC MW-6 
06C MW-7 
07C MW-8 

American Analytical 

Result 
0.0013 
0.0014 

< 0.0005 
0.0021 
0.0006 

< 0.0005 

Result 
550 

29 
55 
66 
55 
62 

Result 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 
< 0.010 

Result 
0.80 
0.90 
0.22 
0.36 
0.22 
0.14 
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Detection 
Units Limit Analyzed Jly 

mg/L 0.0005 12/16/92 DRB 
mg/L 0.0005 12/16/92 DRB 
mg/L 0.0005 12/16/92 DRB 
mg/L 0.0005 12/16/92 DRB 
mg/L 0.0005 12/16/92 DRB 
mg/L 0.0005 12/16/92 DRB 

Detection 
Units Limit Analyzed Jly 

mg/L 50 12/16/92 JSC 
mg/L 5.0 12/16/92 JSC 
mg/L 5.0 12/16/92 JSC 
mg/L 5.0 12/16/92 JSC 
mg/L 5.0 12/16/92 JSC 
mg/L 5.0 12/16/92 JSC 

Detection 
Units Limit Analyzed 12,y 

mg/L 0.010 12/09/92 CAZ 
mg/L 0.010 12/09/92 CAZ 
mg/L 0.010 12/09/92 CAZ 
mg/L 0.010 12/09/92 CAZ 
mg/L 0.010 12/09/92 CAZ 
mg/L 0.010 12/15/92 JSC 

Detection 
Units Limit Analyzed 1tt: 

mg/L 0.2 12/15/92 JSC 
mg/L 0.2 12/15/92 JSC 
mg/L 0.08 12/15/92 JSC 
mg/L 0.08 12/15/92 JSC 
mg/L 0.08 12/15/92 JSC 
mg/L 0.04 12/15/92 JSC 

CDF012552 



Order# 92-12-105 American Analytical Page 41 
12/28/92 

'.jl, 
·t 
']( 

Zinc 
Method: EPA 289.1 

Detection 
Samp Sam12)e Oescri12tion Result Units Limit Analyzed !lY 
02C MW-2 3.9 mg/L 0.1 12/15/92 DRB 
03C MW-3 5.1 mg/L 0.1 12/15/92 DRB 
04C MW-4 1.3 mg/L 0.05 12/15/92 DRB 
DSC MW-6 3.4 mg/L 0.1 12/15/92 DRB 
06C MW-7 1.2 mg/L 0.05 12/15/92 DRB 
07C MW-8 0.93 mg/L 0.05 12/15/92 DRB 

·• 

CDF012553 



order# 92-12-105 
12/28/92 

American Analytical 
REPORT COMMENTS 

The base-neutral surrogate recoveries for samples 92-12-1O5-O2D 

.,,._..·,,,,•; 

Page 42 

and -O7D were out of control and re-extractions of these samples 
also had out of control surrogate recoveries. Therefore the samples 
matrices may interfere with the base-neutral analysis. 

CDF012554 
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AMERICAN ANALYTICAL LABORATORIES, INC. 

INDUSTRIAL HYGIENE AND ENVIRONMENTAL SCIENCES 

American Analytica1 
Laboratories, Inc. 
840 s. Main street 
Akron, Ohio 44311 

Attn: Tim Lavey 
Phone: (216) 535-1300 

R & R International 
1234 S. Cleveland-Mass Rd. 
P.O. Box 4383 
Akron, Ohio 44321 
Attn: Karl Valek 
Invoice Number: 

Facility: Canton Drop Forge 
The samples reported herein were 

Sample Sample 
Number Description 
01 MW-2 
02 MW-3 
03 MW-4 

BDL Below Detection Limit 

Order#: 92-12-269 
Date: 12/28/92 
Work ID: Project #002420 
Date Received: 12/18/92 
Date Completed: 12/28/92 
Client Code: RRINTERNATNL 

analyzed for dissolved metals 

SAMPLE IDENTIFICATION 

Sample Sample 
!!_umber Description 
04 MW-6 
05 MW-7 
06 MW-8 

}t l, •) . 
•.. • 1 1992 

~~ Certified By 
T. J. Lavey 

CDF012556 
• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION• 



Order# 92-12-269 
12/28/92 

Aluminum 
Method: EPA 202.1 

Samp Sam:12le Descri32tion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Arsenic 
Method: EPA 206.2 

Sarnp Sam12le Descri::Qtion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Barium 
Method: EPA 208.1 

Samp Sam12le Descri2tion 
01A MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Beryllium 
Method: EPA 210 .1 

Samp Sarn:gle Descri12tion 
01A MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
OSA MW-7 
06A MW-8 

American Analytical 

Result 
< 0.13 
< 0.13 
< 0.13 

0.38 
< 0.13 

0.13 

Result 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

Besult 
0.14 

< 0.13 
< 0.13 
< 0.13 
< 0.13 

1.9 

;Besult 
< 0.013 
< 0.013 
< 0.013 
< 0.013 
< 0.013 
< 0.013 

Page 2 

Detection 
Units Limit Analyzed fu: 

mg/L 0.13 12/23/92 ORB 
mg/L 0.13 12/23/92 ORB 
mg/L 0.13 12/23/92 ORB 
mg/L 0.13 12/23/92 ORB 
mg/L 0.13 12/23/92 ORB 
mg/L 0.13 12/23/92 ORB 

Detection 
Units Limit Analyzed fu: 

mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 

Detection 
Units Limit Analyzed fu: 

mg/L 0.13 12/23/92 CAZ 
mg/L 0.13 . 12/23/92 CAZ 
mg/L 0.13 12/23/92 CAZ 
mg/L 0.13 12/23/92 CAZ 
mg/L 0.13 12/23/92 CAZ 
mg/L 0.13 12/23/92 CAZ 

Detection 
Units Limit Analyzed fu: 

mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 

CDF012557 



order# 92-12-269 
12/28/92 

Cad.Jnium 
Method: EPA 213. 2 

Sa.mp Sam12le Description 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Chromium 
Method: EPA 218.1 

Samp Sam12le Descri:Qtion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Cobalt 
Method: EPA 219.1 

Samp Sam12le Descri:gtion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Copper 
Method: EPA 220.1 

Samp Sample Description 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

American Analytical 

Result 
0.0014 

< 0.0005 
< 0.0005 
< 0.0005 

0.00084 
< 0.0005 

Result 
0.030 

< o. 025 
0.026 

< 0.025 
< 0.025 
< 0.025 

Result 
< 0.025 
< 0.025 
< 0.025 
< o. 025 
< 0.025 
< 0. 025 

Result 
< 0.013 
< 0.013 
< 0.013 
< 0.013 
< 0.013 
< 0.013 

Page 3 

Detection 
Units Limit Analyzed fu'. 

mg/L 0.0005 12/23/92 ORB 
mg/L 0.0005 12/23/92 ORB 
mg/L 0.0005 12/23/92 ORB 
mg/L 0.0005 12/23/92 ORB 
mg/L 0.0005 12/23/92 DRB 
mg/L 0.0005 12/23/92 ORB 

Detection 
Units Limit Analyzed fu'. 

mg/L 0.025 12/22/92 CAZ 
mg/L 0.025 12/22/92 CAZ 
mg/L 0.025 12/22/92 CAZ 
mg/L 0.025 12/22/92 CAZ 
mg/L 0.025 12/22/92 CAZ 
mg/L 0.025 12/22/92 CAZ 

Detection 
Units Limit Analyzed fu'. 

mg/L 0.025 12/21/92 AMN 

mg/L 0,025 12/21/92 AMN 

mg/L 0.025 12/21/92 AMN 

mg/L 0.025 12/21/92 AMN 

mg/L 0.025 12/21/92 AMN 

mg/L 0.025 12/21/92 AMN 

Detection 
Units Limit Anal:,:zed !l:,: 

mg/L 0.013 12/21/92 DRB 
mg/L 0.013 12/21/92 DRB 
mg/L 0.013 12/21/92 DRB 
mg/L 0.013 12/21/92 ORB 
mg/L 0.013 12/21/92 DRB 
mg/L 0.013 12/21/92 ORB 

CDF012558 



Order# 92-12-269 
12/28/92 

Iron 
Method: EPA 236.1 

SamP Sam12le Description 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
OSA MW-7 
06A MW-8 

Lead 
Method: EPA 239,2 

samp SamQle Descri;gtion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Manganese 
Method: EPA 243. 1 

samp sam:gle Descri12tion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Mercury 
Method: EPA 245.l 

samp sam12le Descri:gtion 
01A MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

American Analytical 

Result 
0.014 

< 0.013 
< 0.013 
< 0.013 
< 0.013 

0.18 

Result 
0.040 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< 0.005 

Result 
2.1 
1.6 
1.8 
1.3 
1.1 
1.7 

Result 
< 0.0002 
< 0.0002 
< 0.0002 
< 0.0002 
< 0.0002 
< 0. 0002 

Page 4 

Detection 
Units Limit Analyzed llY 

mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 
mg/L 0.013 12/23/92 CAZ 

Detection 
Units Limit Analyzed llY 

mg/L o.oos 12/22/92 CAZ 
mg/L 0,005 12/22/92 CAZ 
mg/L 0.005 12/22/92 CAZ 
mg/L 0.005 12/22/92 CAZ 
mg/L 0.005 12/22/92 CAZ 
mg/L 0.005 12/22/92 CAZ 

Detection 
Units Limit Analyzed llY 

mg/L 0.065 12/21/92 ORB 
mg/L 0.13 12/21/92 ORB 
mg/L 0.13 12/21/92 ORB 
mg/L 0.13 12/21/92 ORB 
mg/L 0.13 12/21/92 ORB 
mg/L 0.13 12/21/92 ORB 

Detection 
Units Limit Analyzed llY 

mg/L 0.0002 12/28/92 AMN 

mg/L 0.0002 12/28/92 AMN 

mg/L 0.0002 12/28/92 AMN 
mg/L 0.0002 12/28/92 AMN 

mg/L 0.0002 12/28/92 AMN 

mg/L 0.0002 12/28/92 AMN 
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Order# 92-12-269 
12/28/92 

Nickel 
Method: EPA 249.l 

Samp Sam12:le DescriQtion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Silver 
Method: EPA 272.2 

samp Sam12le Description 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 

. 06A MW-8 

Vanadium 
Method: EPA 279.2 

Samp Sam2le Description 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
05A MW-7 
06A MW-8 

Zinc 
Method: EPA 289.1 

Samp Sam;gle Descri]2tion 
OlA MW-2 
02A MW-3 
03A MW-4 
04A MW-6 
OSA MW-7 
06A MW-8 

American Analytical 

Result 
< 0.013 
< 0.013 
< 0.013 
< o. 013 
< 0.013 
< 0.013 

Result 
< o. 0005 
< 0.0005 
< 0.0005 
< 0.0005 
< 0.0005 
< 0.0005 

Result 
< 0.02 
< 0.02 
< 0.02 

0.057 
< 0.02 
< 0.02 

Result 
0.066 

< 0.005 
< 0.005 
< 0.005 
< 0.005 
< o.oos 

Page 5 

Detection 
Units Limit Analyzed 11.,'. 

mg/L 0.013 12/21/92 ORB 
mg/L 0.013 12/21/92 ORB 
mg/L 0.013 12/21/92 ORB 
rng/L 0.013 12/21/92 ORB 
rng/L 0.013 12/21/92 ORB 
rng/L 0.013 12/21/92 ORB 

Detection 
Units Limit Analyzed 11.,'. 

rng/L 0.0005 12/21/92 ORB 
rng/L 0.0005 12/21/92 ORB 
rng/L 0.0005 12/21/92 ORB 
rng/L 0.0005 12/21/92 ORB 
rng/L 0.0005 12/21/92 ORB 
rng/L 0.0005 12/21/92 DRS 

Detection 
Units Limit Analyzed 11.,'. 

mg/L 0.02 12/23/92 ORB 
mg/I,, 0.02 12/23/92 ORB 
rng/L 0.02 12/23/92 ORB 
mg/L 0.02 12/23/92 ORB 
rng/L 0.02 12/23/92 ORB 
mg/L 0.02 12/23/92 ORB 

Detection 
Units Limit Anal:;:zed 11.,'. 
mg/L 0.005 12/21/92 ORB 
rng/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
mg/L 0.005 12/21/92 ORB 
rng/L 0.005 12/21/92 ORB 

CDF012560 
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AMERICAN ANALYTICAL LABORATORIES, INC. 

INOUSTAtAL HYGIENE AND ENVIRONMENTAL SCIENCES 

American Analytical 
Laboratories, Inc. 
840 s. Main street 
Akron, Ohio 44311 

Attn: Tim Lavey 
Phone, (216) 535-1300 

\ 0. --g~ 
, '"I ; ''J ,_ ,J 

R & R International 
1234 s. Cleveland-Mass Rd. 
P.O. Box 4383 
Akron, Ohio 44321 
Attn: Carl Valek 
Invoice Number: 

Facility: Canton Drop Forge 

Order#: 92-12-410 
Date: 01/07/93 
Work ID: Project #002420 
Date Received: 12/30/92 
Date Completed: 01/07/93 
Client Code: RRINTERNATNL 

Soil results are reported on a dry weight basis. 

SAMPLE IDENTIFICATION 

sample Sample Sample Sample 
Number Description Number Description 
01 M.W. 2 03 Lagoon No. 3 
02 M.W. 8 

BDL - Below Detection Limit 

T. J. Lavey 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION• 
CDF012562 



Order# 92-12-410 
01/07 /93 

Chromium 
Method: EPA 218 .1 

Samp Sam2le Descri2tion 
03A Lagoon No. 3 

cobalt 
Method: EPA 219.1 

Samp Sam:9le Descri12:tion 
03A Lagoon No. 3 

Copper 
Method: EPA 220.1 

Samp Sam2le Descri2tion 
03A Lagoon No. 3 

Iron 
Method: EPA 236.1 

Samp Sam2le DescriQtion 
03A Lagoon No. 3 

Lead 
Method: EPA 239.2 

Samp sam12le Descri12tion 
03A Lagoon No. 3 

Lead (Dissolved) 
Method: EPA 239.1 

Sarnp Sarn:gle Descri:gtion 
01A M.W. 2 

Magnesium 
Method: EPA 242.1 

Samp Sam2le Descri:12:tion 
03A Lagoon No. 3 

Manganese 
Method: EPA 243.1 

Samp Sam2le Descri12tion 
03A Lagoon No. 3 

American Analytical 

Result 
< 0.025 

Result 
< 0.025 

Result 
< 0.013 

Result 
0.20 

Result 
< 0.005 

Result 
< 0.025 

Result 
33 

Result 
0.064 

Page 3 

Detection 
Units Limit Analyzed Jay 

mg/L 0.025 01/04/93 DRB 

Detection 
Units Limit Analyzed Jay 

mg/L 0.025 01/06/93 CAZ 

Detection 
Units Limit Analyzed Jay 

mg/L 0.013 01/04/93 DRB 

Detection 
Units Limit Analyzed Jay 

mg/L 0.013 01/06/93 CAZ 

Detection 
Units Limit Analyzed Jay 

mg/L 0.005 01/04/93 DRB 

Detection 
units Limit Analyzed .!aY 

mg/L 0.025 01/05/93 DRB 

Detection 
Units Limit Analyzed Jay 

mg/L 20 01/07/93 CAZ 

Detection 
Units Limit Anall:'.zed .!aY 

mg/L 0.013 01/06/93 CAZ 

CDF012563 



Order# 92-12-410 
01/07 /93 

Zinc 
Method: EPA 289.1 

Samp Sample Description 
03A Lagoon No. 3 

American Analytical 

Result 
< 0.005 

Units 
mg/L 

Detection 
Limit 
0.005 

Page 5 

Analyzed~ 
01/02/93 AMN 

CDF012564 
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APPENDIXE 
QUALITY ASSURANCE/QUALITY CONTROL PLAN 

• 
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QUALITY ASSURANCE/QUALITY CONTROL PLAN 

The following sections outline the quality assurance/quality 

control procedures followed by R&R on Environmental Site 

Assessment projects. 

Sampling Procedures: 

All soil and water samples are collected following 

guidelines established by the USEPA in the Technical Enforcement 

Guidance Document (TEGD). Soil samples obtained 

during drilling operations are secured using a split spoon 

sampling device following ASTM-1586. Samples are promptly placed 

in Teflon® lined sample containers appropriate for the intended 

analysis. Water samples are obtained from properly developed and 

purged wells using clean Teflon® bailers. Samples are promptly 

placed in appropriate containers and preserved as required. All 

samples (soil and water) are immediately placed in an ice-pack 

filled (4°C) cooler for transport to the laboratory. 

Decontamination: 

All sampling tools (split spoon, bailer, etc.) that come in 

contact with the material being sampled are decontaminated 

between sampling events. Decontamination is performed via 

washing with a laboratory grade soap followed by a potable water 

rinse. The equipment is permitted to air dry prior to re-use. 

This procedure is implemented to avoid cross contamination 

between sampling events. Equipment blanks are employed to verify 

the effectiveness of this procedure. 

To drilling equipment (sampling rods, augers, drilling rigs, 

etc.) is decontaminated between boring locations using high 

pressure steam. This procedure is performed to reduce the 

potential of cross contamination between boring locations. 

CDF012566 



Sample Chain-of-Custody, 

A chain-of-custody form is prepared to document the handling 

of each sample from the time that it is collected to the time it 

is analyzed by the laboratory. The chain-of-custody form for 

this project is included at the end of the analytical results in 

the appendix of this report. 

Laboratory: 

All analytical testing is conducted by an independent 

laboratory. The quality assurance/quality control procedures of 

the laboratory employed for this project are included herewith: 

• 

QA/QC/Misc. Disk. #ln-21-92/~lt 
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QUALITY ASSURANCE PROCEDURES 
FOR ENVIRONMENTAL ANALYTICAL METHODS 

L SAMPLING CONTAINERS 

A.) All sample containers will be checked by lot for contamination. Any 
contaminated container, v.ill be discard!d and replaced with new 
uncontaminated stock. 

B.) Field blanks will be included at a rate of ten percent for each analytical 
batch of samples. When samples are provided without fieid blanks, a 
laboratory blank will be added from the same lot of containers if possible. 

C.) Field blanks consist of reagent water, ASTM type II, and any 
preservatives added to the sample for the specific parameter being 
analyzed. 

D.) Sample containers will be given in duplicate for volatiles in water 
analysis. 

II. SAMPLE PRESERVATION 
. 

A.) All sampling containers provided by American Analytical Laboratories, Inc. 
contain the appropriate preservatives either inside the container or provided 
in a separate container for addition to the sample after collection. Samples 
submitted to the laboratory unpreserved will have prese:vative added upon 
receipt of the samples. 

B .) Samples requiring refrigeration will be kept at the appropriate temperature 
unril the analysis is performed. Samples collected by American Analytical 
Laboratories, Inc. will be kept refrigerated from the time of collection until 
the analysis and/or the extraction can be performed. Samples submitted to 
the laboratory will be refrigerated upon receipt of t.'ie samples. 

C.) Any samples that appear to be inappropriately preserved will be noted upon 
receipt of samples. Clients will be notified if samples cannot be be analyzed 
due to sample loss. or lack of refrigeration. 

D.) All samples will be analyzed and/or extracted before the specified hold 
times are exceeded for the analyses performed. Any sample that exceeds 
the specified holding time will not be analyzed unless directed by the client 
and will be noted on the final repon. 
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III. CALIBRATION 

A.) All calibration standards will be of at least 95% purity, cmified as a 
traceable quantitative standard or be adjusted for the rate pwity or dilution.. 

B.) Whenever possible, the sample spiking standard should be of different 
origin than the calibration standard. This will serve as a double check for 
viability of both standards. 

C.) All organic standard calibration curves will contain a rrrini.mum of three 
levels of concentration. A regression curve fit routine is detenni.ned by the 
sofrNn..-e on the GC/MS. An average response factor is used for GC'ECD 
analysis. 

D.) Organic analyses that use an average response factor for calculation of 
quantiotive results will be acceptable if the difference between Ll-ie levels 
varies by less tha., ten percent. In the event that the difference is greater 
than ten percent, the response factor closest to the value being measured 
will be used. 

E.) Calibration curves for inorganic samples will contain a minimum oft'rree 
levels of concentration. A minimum of th..-ee consecutive measurements 
will be made for each calibration level and mean values obtained for 
calculation of a linear calibration curve. 

F.) Llnear regression will be used to determine the slope of the calibration 
curves for inorganic samples. These calculations wi.11 be stored along 
with each sample batch for each parameter tested. If severe matrix 
effects are encountered, then a series of standard additions will be 
perlofmed to maintai.., accuracy. 

G.) All equipment used for calibration will have a documented log to verify 
the accuracy of the instrument (this includes all balances, pipettes, syringes, 
etc .... ). These records will be kept with the equipment and entries made 
daily before each use. Any equipment that fails to meet the accuracy 
requirements will either be repaired or replaced. 

H.) All volumetric glassware will be traceable to a primary standard. (i.e., 
class A type). Glassware d1at becomes scratched, scored or visibly altered 
will be discarded and replaced. 

L) Documentation will be kept of preparation and analysis of all calibration 
standards for each analytical batch. This will include weightS, dilutions, 
response factors and linear regression analyses. This information will 
be kept with each set of sample calculations. 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION • 
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IV. REAGENTS 

A.) ReagentS used for analytical procedures will be of reagent grade or 
bener quality. 

B.) ReagentS will be marked upon date of receipt, date of opening and date 
of expiration (if applicable). 

C.) ReagentS found to be contaminated will be discarded.and replaced with 
non-comaminated stock. 

D.) So!ventS used for sample extraction and concentration of orgarjc 
pa.7l.Dleters will be of pesticide grade or better quality. 

V. INSTRUMENTATION 

A.) Each instrument w'Jl have a documented log of repa.frs and routine 
imintenance. Logs will be kept with the instruments. 

B.) InstrumentS will be calibrated and or tuned daily when sample analyses are 
t0 be performed. 

C.) A system performance check compound (SPCC's) will be used to 
determine Joss of sensitivity for all GC/MS and GC,IECD analyses. A 
minimum response factor must be achieved before sample analysis begins. 
Documentation of ihe SPCC' s will be kept with the qu:ilit"J control data. 

VI. SELECTION OF METHODS 

A.) All methods for analysis of environmental samples will be validated 
met'iocs from cit.lier Standard Met.'iods for the Examination of Water 
and Wastewater, ASTM, AOAC or EPA reference materials. 

B.) Any deviations from the referenced methods will be reflected in ihe 
American Analytical Laboratories, Inc. procedures manual. 

C.) Met.1.ods will be selected by their applicability to the samples to be 
a.'lalyzed and the equipment available to ihe analysL 

• ACCREDITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION• 
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QliALITY CONTROL PROCEDURES 
FOR ENVIRONMENTAL ANALYTICAL METHODS 

I. ROUTINE SAMPLES 

A.) Standard control charts illustrating the upper control limitS (UO..) and 
the lower control limitS (LO..) will be prepared for each method used 
for routine sample analysis. These limits will be determined by the fim 
five to twenty spiked samples analyzed by this method. The control 
limitS for accuracy will be determined by+ or - three standard deviations 
oft.lie mean reference value, concv! limits for precision ·Nill 
be determi,,w using + or - three standard deviations of the mean relative 
pe:-::ent difference or relative stand.an:'. deviation. Reference values are 
expressed as percent recoveries of amoums. 

B.) A bo.sic difference existS between the precision and accW""..cy measurements 
for organic and inorganic analyses. Inorganic analyses require rhat 
precision determinations are made using duplicate sareple runs from which 
a relative standard deviation (RSD) is derived. These values a.-e very 
dependent on sample concentration and may vary greatly if t.'ie sample 
concentrations are low. Accuracy measurements are made from a single 
spike of the same sample and are expressed as a percentage recovery 
of the kno...,11 spike value. Precision for organic 52.IIlples is determined 
by using a spike and duplicate spike of the same sample from which a 
relative percent difference (RPD) is determined. The acc=~Y 
measurements are made using the mean percent :recovery values from the 
two spiked samples. 

C.) -Quality control spike and duplicate samples for routine analyses will be 
:run at a rate of ten percent of each analytical batch. Each spiked s=ple ;,,ill 
be analyzed a minimum of two times to calcuiate the RPD (relative percent 
difference), or RSD (relative standard deviation), of the measurements •nd 
compared to the precision control chart. The mean reference valae of 
these runs will then be compared to the accuracy control chart. 111e analysis 
is judged to be in control and sample analysis may proceed when th:: values 
are within the specified upper and lower control limits. 

D.} An analysis is judged to be out of control when either of the following 
siruations occur. a mean reference value falls outside of the specified 
control limits or if seven consecutive points fall on one side of the mean 
reference value of the control chart. If either situation occurs, the problem . 
must be defined and corrected before sample analysis may begin. 

E.) Control limits will be kept in a quality control notebook containing a copy 
of the quality control guidelines and referenced by the method. QC for 
volatiles is found in the GC/MS QC notebook under volatiles in water or 
soil. The same holds IIUe for semi-volatiles by GC/MS. Pesticides and 
polyci-Jorinated biphe:iyls are kept in a sep2Il!te notebook for GC!ECD 
QC. A metals QC notebook is kept with the atomic absorption unit and 
referenced by L'ie meul being analyzed (i.e., lead in warer or soil). 

CDF012571 
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F.) The QC coordinator will repon any out of control situations to laboratory 
supervisor along with the corn:crive actions being taken. The laborarory 
supervisor will also be notified when the analysis is back to a controlled 
status. 

G.) The corrective action will be noted in the QC manual for that procedure 
along with the dare and the initials of the analyst involved. 

H.) In addition to the duplicare spikes, each analytical batch must contain 
a duplicate sample analysis. Each duplicate sample analysis will be 
chaned on the basis of relative p=nt diffen:nce (RPD). These duplicates 
will also be performe:i at a frequency of 10% of e.ach anclytical batch. 

I.) All a.wyses performed using GC/MS methods (i.e., EPA 624, 625, 
8240, 8270, etc ... ) require the use of appropriate tuning pa..-ometers and 
documentation of adhen:nce to these standards before. sample analysis can 
be performed. These tuni~g parameters must be met daily when sam;iles 
are to be a.."lalyzed. 

J.) Volatiles analysis requires tuning within specified mass ratios using 
4-bromofluorobenzene (BFB) as a tuning standard. A two microliter 
injection of a 25 ug/mL (50 ng on column) standard must produce the 
following rarios: 

M/Z 

50 
75 
95 
96 
17~ . ., 
174 
175 
176 
177 

ION ABUNDANCE CRITERIA 

15-40% of mass 95 
30-60% of mass 95 
100% relative abunda..,c: 
5-9% of mass 95 
less than 2% of mass 174 
greater than 50% of mass 95 
5-9%ofmass 174 
95-101%ofmass 174 
509% of mass 176 

K.) Semi-volatiles analysis requires tuning specifications using 
decafiuorotriphenylphosphine (DFfPP). A two microliter injection of a 
25 ug/mL (50 ngFinjection standard must produce the following mass 
ratios: 

ION ABUNDANCE CRITERIA 
---------

51 30-60% of mass 198 
68 less than 2% of mass 69 
69 present 
70 less than 2 % of mass 69 
127 40-60% of mass 198 
197 less than 1 % of mass 198 

CDF012572 
• ACCF1EOITED BY THE AMERICAN INDUSTRIAL HYGIENE ASSOCIATION • 



A\1ERICAS ASALYTICAL LABORATORIES, l:SC. 

. !"-iDUST'-.IAL HYGIENE ANO ENVIRONMENTAL SCIENCES 

M'Z ION ABill.1DANCE CRITERIA 

198 I 00% relative abundance 
199 5-9% of mass I 98 
275 10-30% of mass 198 
365 greater than 1 % of mass 198 
441 present but less than mass 443 
442 greater than 40% of mass 198 
443 17-23% of mass 442 

L.) Peak tailing facmrs must be determined in addition to the rurung 
pa.ameters specified for the semi-volatiles analysis. This also must 
be performed each day before sample analyses are performed. Tailing 
fat.,ors for acidic compounds, (phenolic series), use a 2 uL injection 
of a 25 ug/mL solution of pentachlorophenol and requfre a tailing factor 
ofless than 3.0. Tailing facIOrs for basic compounds requfre a 2 uL 
injection of a 50 ug/mL solution of benz:idine and requi,~ a tailing factor 
of less than 5.0. 

M.) Method and field blanks are recorded for each sample batch to track 
contamination problems. The requfred frequency is 10% of the total 
number of samples. 

IL NONROUTINE SAMPLES 

A.) 

• 

In the case of nonrourine samples, duplicate spikes will also be performed, 
recorded and compared. This data will re compiled and after twenty 
data points are collected, a control chart will be assembled for that method. 
The duplicate spikes will be performed with the same frequency as routine 
samples (i.e., 10% of the analytical batch) . 

B.) A target range for these samples will be established using Contract 
Laboramry Program (CLP) data from the SW 846 methods manual. The 
analysis will be assumed under control if the sample is between the lower 
control limit and the upper control limits specified. 

III. PROFICIENCY TESTING 

A.) American Analytical Labo:atories, Inc. participates in the PAT (Proficiency 
in Analytical Testing) program sponsored by the National Institute of Safety 
and Health (};10SH). Our laboratory participates in all parameter analyses. 
Analytes supplied in this program include the following: 

1. 
2. 
3. 
4. 

asbestos 
organic solvents 
metals (Cd, Pb, Zn) 
silica 
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B.) American Analytical Laboratories, Inc. participates in the Environmental 
Protection Agency's (EPA) water poUution control srudy. This is a 
federally me<liated, voluntary proficiency evaluation program given by 
EPA Region 5. Parameters involved in this srudy are as foUows: 

1. volatile organic hydrocarbons 
2. pesticides and pol ychlorinated bipheny ls (PCB' s) 
3. metals 
4. inorganic anions (N03, N02, P04, Cn, NH4, F, Cl) 
5. demand analyses (BOD, COD) 
6. pH, oil and grease 

C.) American Analytical Laboratories, Inc. participates in the Ohlo 
Environmental Protection Agency's (EPA) water suppiy srudy. 
This is a state run proficiency evaluation program for iaboratory 
certification in drinking water analysis. 

1. volatile organics 
2. metals 
3. inorganic anions 

D.) American Analytical Laboratories, Inc. participates ma voluntary 
external quality control program provided by Environmental Resomce 
Associates (ERA). The program is a qu.anerly evaluation of the 
following parameters. 

1. volatile organic hydrocarbons 
2. pesticides and polychlorinated biphenyls (PCB' s) 
3. acid and base neutral fractions 
4. metals 
5. inorganic anions (N03, N02, P04, CN, 1'.'H4, F, Cl) 
6. demand analyses (BOD, COD) 
7. pH, oil and grease 

E.) American Analytical Laboratories, Inc. routinely uses quality control 
check samples and quantitative analytical standards provided by the 
Quality Assurance Branch of the Environmental Protection Agency 
(EPA). These standards are used to check the accuracy of the standard 
calibrations and as matrix spiking standards. 

F.) Standard reference materials from the National Institute of Standards and 
Technology (NIST, formerly NBS) are also utilized as external quality 
control check samples when they are available. 
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Quality Assurance/Quality Control Plan 

The following subsections outline the QA/QC procedures followed by R&R on 

Environmental Site Assessment projects for BP Oil Company. 

Sampling Procedures: 

All soil and water samples are collected following guidelines established by the 

U.S. EPA in the Technical Enforcement Guidance Document (TEGD). Soil samples 

obtained during drilling operations are secured using a split spoon sampling device 

following ASTM-1586. Samples are promptly placed in teflon lined sample containers 

appropriate for the intended analysis. Water samples are obtained from properly 

developed and purged wells using new, dedicated, PVC bailers. A field duplicate and 

a field blank consisting of distilled water are also obtained. Samples are promptly 

placed in appropriate containers and preserved as required. All samples (soil and 

water) are immediately placed in an ice-pack filled (4 °C) cooler for transport to the 

laboratory. 

Decontamination: 

All sampling tools (i.e., split spoon, bailer, etc.) that come in contact with the 

material being sampled are decontaminated between sampling events. 

Decontamination is performed ·via washing with a laboratory grade soap followed by a 

potable water rinse. The equipment is permitted to air dry prior to re-use. This 

procedure is implemented to avoid cross contamination between sampling events. 

Equipment blanks are employed to verify the effectiveness of this procedure. 

All drilling equipment (i.e., sampling rods, augers, drilling rigs, etc.) is 

decontaminated between boring locations using high pressure steam. This procedure 

is performed to reduce the potential of cross contamination between boring locations. 
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EXECUTIVE SUMMARY 

Hammontree & Associates was retained by Canton Drop Forge (CDF) to sample the 
sludge lining "Lagoon #2" at the Southway Street S.W. facility and determine the most 
efficient means of handling the material. The intent of the investigation by Hammontree 
& Associates was not to determine means to remediate or clean the entire site, but to 
deal with the excavated sludges that would result from dredging the lagoon. 

Samples of the lagoon lining were retrieved and tested for hazardous constituents as 
defined by the Resource Conservation and Recovery Act (RCRA). The materials were 
found to be non-hazardous yet high in Total Petroleum Hydrocarbons (TPH) (13,500 to 
303,500 ppm). In Ohio TPH contaminated soils are not considered hazardous and may 
be landfilled. An alternative to landfilling is ex-situ bioremediation. Bioremediation 
simply places the contaminated soil in an environment which enhances the natural 
degradation process. This process can greatly reduce TPH levels while not generating 
any hazardous by-products. Although the site is technically under Ohio Environmental 
Protection Agency (OEPA) jurisdiction, sites similar to Canton Drop Forge are often 
required to reduce TPH contamination to the Bureau of Underground Storage Tank 
Regulation (BUSTR) level of 380 ppm (See attached). . 

It is recommended that Canton Drop Forge and Hammontree & Associates disc 
logistics and cost of ex-situ bioremediation of Lagoon #2. Without receivin a 
from a Bio-firm, the estimated cost for removing the slu agoon and 
reducing the TPH contamination to target levels is $150,000.00 to $180,000.00, based 
on information received for Lagoon #1. 

-1-
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I. INTRODUCTION 

The following report addresses the settled materials found lining "Lagoon 2" at the 
Canton Drop Forge facility located on Southway Street S.W. in Canton, Ohio. 

Currently the lagoon receives industrial process water, surface run-off, and effluent 
from Lagoon #1. All of these water sources can be contaminated with petroleum 
products. The management is in the process of investigating methods to remove oils 
and greases from the process water stream through industrial pretreatment. The 
tentative plan is to remove the materials lining the lagoon and maintain the site for 
future use as a stormwater and treated water retention pond. 

Sludge and sediment samples were retrieved from the lining of Lagoon #2 to determine 
whether the material is considered hazardous and to investigate biodegradability. The 
materials were non-hazardous but high in Total Petroleum Hydrocarbons (TPH) 
(13,500 to 303,500 ppm). TPH contaminated soils are regulated by both the 
Environmental Protection Agency (EPA) and the Bureau of Underground Storage Tan 
Regulations (BUSTR). Technically the site is not subject to BUSTR regulations but to 
the often more stringent EPA regulations. However due to the industrial nature of the 
site the EPA will generally allow the minimum BUSTA clean-up level. For this site that 
level is 380 ppm which represents the target concentration to be achieved. 

This report will discuss the materials found and Hammontree & Associates' 
recommendations for the treatment of the material excavated from Lagoon #2. 

II. SAMPLING 

Sludge and sediment samples were retrieved from the bottom of Lagoon #2 using both 
a "Mucksucker" and standard auger type sampler. Materials were retrieved from 
various locations and depths throughout the lagoon in accordance with SW846. Due to 
the similarity of the samples and the analytical results, exhaustive sampling was not 
justified. The only contamination above allowable BUSTA (Category I, Analytical Group 
3, 380 ppm) levels was Total Petroleum Hydrocarbons (TPH). See Figure 1, Lagoon 
#2 Site Plan for sample locations. 

111. LABORATORY ANALYSIS 

All samples were tested for contaminates as outlined in the Resource Conservation and 
Recovery Act (RCRA). This includes the following: 

1. Full Toxicity Leaching Characteristic Procedure (TCLP) (excluding herbicides & 
pesticides) This covers metals and organics for toxicity 

2. Reactive Cyanide - reactivity 
3. Reactive Sulfur - reactivity 
4. Flash Point - ignitability 
5. pH - corrosivity 

-2-
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6. Paint Filter Liquids Test - landfill requirements for solid wastes 
7. PCB's - due to past detection (Governed under Toxic Substance Control Act) 

(TSCA) 
8. Total Petroleum Hydrocarbons (TPH) - due to oil and grease contamination 

TABLE 1: LAGOON #2 LAB ANALYSIS SUMMARY 

Sample# 1 2 3 4 5 6 7 Regulatory 
Purnmctcr Limit 

Reactive Cyanide (ppm) <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Reactive Sulfur (ppm) <25 <25 <25 <25 <25 <25 <25 

Flash Pomt (°F) >140 >140 >140 >140 100 <140 <140 

pH 7.65 7.77 7.47 7.73 7.77 5.88 5.88 

Paint Filter Neg. Pos. Neg. Pos. Neg. Pos. Neg. 

TPH (418.1) (ppm) 13,981 13,532 33,204 l-l,59• 57,536 31,243 303,459 380 
PCB's (ppm) <2 <2 <2 <2 <2 <2 <2 

Cresols (ppm) <0.02 <0.02 <0.1 <0.02 <O.l <0.1 <0.02 200 

I, 4-Dich!orobenzene <0.02 <0.02 <0.1 <0.02 <O.l <0.1 <0.02 7.5 

2, 4-Dll1itrotoluene <0.02 <0.02 <0.1 <0.02 <0.1 <O.l <0.02 0.13 

Hexachlorobenzene <0.02 <0,02 <0.1 <0.02 <0.1 <0.1 <0.02 0.13 

He:,;:achloro- l, 3-butadiene <0.02 0.50 <0.! <0.02 <0.1 <0.1 <0.02 0.5 

Nitrobenzene <0.02 <0,02 <O.J <0.02 <O.l <0.J <0.02 2 

Pentachlorophenol <0.05 <O 05 <0.25 <0.05 <0.25 <0.25 <0 05 100 

P)Tidine <0.05 <0.05 <0.25 <0.05 <0.25 <0.25 <.05 5 

2, 4, 5 Tric!Jlorophenol <0.05 <0.05 <0.25 <0 05 <0.25 <0.25 <.05 400 

2, 4, 6 Trichlorophenol <0.05 <0.05 <0.25 <0.05 <0.25 <0.25 <.05 2 

Hexachloroethane <0.02 <0.02 0.1 <0.02 <0.1 <0.1 <0.02 3 

Benzene <0.005 <0.005 <0.005 <0.02 <0.005 <0.005 <0.005 0.5 

Carbon Tetro.chloride <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.5 

Chlorobenzene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 100 

Chloroform <0.005 <0.005 <0.005 <0.005 <0005 <0.005 <0005 6 

1, 2-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.5 

l, 1-Dichloroethane <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.7 

2-Butanone (:tvfEK) <0.01 <0.01 <.01 <.01 <.01 <.01 <.01 200 

T etrnchloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.7 

Trichloroethene <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 0.5 

Vinyl Chloride <0.l <0.1 <0.1 <0.1 <0.l <0.1 <0.1 0.2 

Silver <0.0l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 5 

Lead <0.1 <0.l <0.l <0.1 <0.1 <0.1 <0.1 5 

Cadmium <0.005 <0,005 <0.005 <0.005 <0.005 <0.005 <0.005 I 

Chromium <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 5 

Aersenic <0.001 0.001 0.001 <0.01 <0.001 <0.001 <0.001 5 

Mercury <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 0.2 

Baruim 19.0 12 <0.1 20 19 4 <0.1 100 

Selenimn <0.002 <0.002 <0.002 <0.002 <0 002 <0.002 <0.002 I 

Full Laboratory Analysis in Appendix B 
Bold print in chart indicates samples exceeding regulated limits 
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SAMPLE# LOCATION DEPTH RANGE /FEET} 

1 A-B 8.7-11.2 

2 A-B 4.5- 8.7 

3 C-A 12.5 - 14.5 

4 C-A 3 -12.5 
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PARSONS ENGINEERING SCIENCE, INC. 
A UNIT OF PARSONS INFRASTRUCTURE & TECHNOLOGY GROUP INC 

19101 Villav1ew Road, Suite 301 • Cleveland, Ohio 44119 • (216) 486-9005 • Fax (216) 486-6119 

PARESCL/997 /Dee/EIK7-37 

Mr. Keith Houseknecht 
CANTON DROP FORGE, INC. 
4575 Southway Street, SW 
Canton, Ohio 44706 

8 September 1997 

Reference: Summary Report of the Results of Environmental and Geotechnical 
Sampling, Analyses and Treatability Testing of Lagoon No. 2 
Depositional Material at Canton Drop Forge, Inc. 

Dear Keith: 

Parsons Engineering Science Inc. (Parsons ES) is submitting this summary report, 
regarding the sampling, analysis and feasibility study services provided to Canton Drop Forge, 
Inc. (CDP) for Lagoon No. 2 depositional material, in accordance with our proposal dated 
12 June 1997. This letter report is based on information collected during site visits to and a 
sampling event (on 9 July 1997) at CDF's plant, in several conversations with Messrs. Keith 
Houseknecht and Lloyd Bunnell, and on the results of environmental analyses received from 
Quanterra Environmental Services (Quanterra) of North Canton and the results of geotechnical 
analysis and treatability testing completed by Applied Construction Technologies, Inc. (ACT) 
of Cleveland. Copies of Quanterra's and ACT's reports of analytical results are enclosed. 

SAMPLING AND ANALYSIS OF LAGOON NO. 2 

Sampling and Analysis Plan 

A pre-designated sampling pattern was not established for Lagoon No. 2 due to the 
unavailability of a scaled drawing of the lagoon. As an alternative, ten (10) sampling 
locations, which were designed to be representative and encompass the entire lagoon area 
(see Figure 1), were selected in the field. 

Samples of the depositional material, i.e., sludge, from Lagoon No. 2, obtained for 
chemical analyses, were collected from a boat via the use of a sampling dredge. Samples were 
collected from approximately 0.0 feet to 0.5 feet below the surface of the sediment at each 
sampling location. Sample material was placed directly into laboratory-grade jars, sealed with 
Teflon -lined, screw-on lids, and placed on ice in a cooler for transport to a Voluntary Action 
Program - (V AP-) approved Certified Laboratory. The samples were transported, under 
chain-of custody procedures, to Quanterra Environmental Services laboratories in North 
Canton, Ohio for chemical analysis. Sludge samples were analyzed, following the V AP 
protocol for total petroleum hydrocarbons, middle range organics (TPH-MRO, by EPA 
Method SW 846-4015 A, modified), total petroleum hydrocarbons, heavy range organics 
(TPH-HRO, by EPA Method SW 846-4015 A, modified), total petroleum hydrocarbons 
(TPH, by EPA Method 418.1), and semi-volatile organic compounds (SVOCs, by EPA 
Method SW 846-8270B). Table 1 summarizes the analytical methods used for this effort. 
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Sludge from each sampling location was also obtained, composited and submitted for 
geotechnical analysis. The sampled material was transported, under chain-of-custody 
procedures, to Applied Construction Technologies, Inc. (ACT) in Cleveland, Ohio for 
treatablity testing. The composited sample material was mixed with varying amounts of line, 
fly ash and bentonite and subjected to the California Bearing Ratio test (ASTM D1883) to 
determine the relative bearing capacities of the resulting mixtures. Three treatability test runs 
were conducted, one each for mixtures with the following sludge, lime, fly ash and bentonite 
compositions: 

Sludge with 25 % lime, 25 % fly ash, and 20% bentonite; 
Sludge with 25 % lime, 25 % fly ash, and 30 % bentonite; and 
Sludge with 35% lime, 25% fly ash, and 30% bentonite. 

Results of Analyses 

Table 2 presents the results of laboratory chemical analysis. Table 2 summarizes the 
results of only those compounds which were detected during analysis. The complete analytical 
report, including quality assurance (QA) information, which was received from Quanterra, is 
included as Appendix A . 

Please note that Table 2 includes values for Moisture Content, MRO, HRO, TPH 
(measured by EPA Method 418.1) and Pyrene. OEPA has established regulatory limits for 
MRO, HRO and Pyrene, among several additional analytes, under VAP for industrial use 
properties. These values have been indicated at the bottom of Table 2. [In this analysis, it 
has been assumed that CD F's property will remain in industrial use for the foreseeable future. 

Results of Geotechnical Analyses 

Table 3 contains the results of measurements of fluid and sludge thicknesses determined 
during the sampling event conducted on 9 July 1997. Assuming that the surface area of 
Lagoon No. 2 comprises 0.46 acres and based on the measurements made during the sampling 
event, approximately 5,000 cubic yards of depositional material are present in the lagoon. 
{Note:_ The surface area was calculated based on a survey completed by Hammontree and Associates during 
sampling in 1995.J 

Prior to conducting geotechnical analyses and treatability tests, ACT removed free 
water (which had separated by gravity) and determined the moisture content of the unstabilized 
material; the value measured was 68 percent (which is consistent with the results measured by 
Quanterra, averaging 69.5 percent for the ten samples collected). By incorporating the 
admixtures noted previously (e.g., lime, flyash and bentonite), the moisture content (reported 
as the fraction of moisture, by weight) was reduced to within a range from 29 percent to 38 
percent. Also, as a result of adding the admixture quantities listed, the CBR was increased to 
within a range of 1.0 to 7.6. Appendix B contains ACT's preliminary report . 
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IMPLICATIONS OF ANALYTICAL RESULTS 

Previous Investigations 

Based on information developed for CDP during a hydrogeological site investigation 
conducted by R&R International, Inc. and Northcoast Drilling in December 1992, the 
stratigraphy underlying the CDP site may be characterized as a series of intervening layers of 
sand, sand and gravel and silt, silty clay or sandy silt. One boring advanced during the R&R 
investigation, indicated as B-5, is immediately adjacent to and between Lagoon No. 2 and 
Southway Street. As shown in the drilling log for B-5 (later developed as MW-5, see enclosed 
logs and map), at least 18 feet of the subsurface soils to the water table [e.g., 27 .5 feet below 
ground surface (bgs)] were identified as silt, silty clay or sandy silt. This information is 
consistent with the use of the value for medium permeability when selecting the applicable 
regulatory limits for TPH concentrations in soil. Refer to Table 4, which indicates the VAP 
limits for TPH by organic fraction for different types of soils. 

Additionally, RCRA characterization sampling and analysis, conducted during 1995, 
has demonstrated that the depositional material contained in Lagoon No. 2 is non-hazardous. 
The only issues of potential concern identified at the time were the concentration of TPH, 
detected as EPA Method 418.1 ranging from 13,500 to over 300,000 mg/kg, and Paint Filter 
test, i.e., stability of the material for landfill placement (although the disposal of Lagoon No. 
2 depositional material is not intended for landfill placement, a similar requirement would 
apply for reuse of the material as fill on CDF's property). 

Regulatory Implications 

The impact of the preceding information, with respect to application of the Ohio 
Environmental Protection Agency's (OEPA's) Voluntary Action Program (VAP) rules, is as 
follows. As indicated previously, the action levels for petroleum hydrocarbons, as indicated in 
Table 4, depend on the type and hydraulic conductivity of soil underlying and in the immediate 
vicinity of Lagoon No. 2 and the fraction of hydrocarbons present. Based on the soil 
stratigraphy information obtained from the B-5 boring log and the results of chemical analysis 
obtained, under affidavit from Quanterra, the applicable regulatory limit for TPH-HRO (i.e., 
petroleum hydrocarbons in the range from C16 through C32) is 20,000 mg/kg. As indicated in 
Table 2, one sample (e.g., #7, obtained from a location near the pump-house end of Lagoon 
No. 2) exceeded this level for TPH-HRO, with a result of 37,000 mg/kg. 

Nevertheless, based on these findings and subsequent discussions with OEPA (on a 
non-disclosure basis), Parsons ES recommends that CDP consider using the results obtained 
to-date and that no new environmental sampling be conducted. Additionally, based on 
OEPA's non-binding review of the situation, a modeling or simple risk assessment exercise 
should be sufficient (when CDP is ready) to seek closure of Lagoon No. 2. The simple 
modeling or risk assessment effort would be used to demonstrate that the compounds of 
concern, i.e., TPH-HRO, are unlikely to impact groundwater quality in the area around 
Lagoon No. 2. Further discussions, with appropriate staff within OEPA, concerning the 
details of the appropriate approach and interpretation of regulatory limits, are required to 
finalize the requirements for this effort. It is not believed, however, based on discussions 
to-date that the required effort will be substantial or onerous, should CDP decide to pursue a 
V AP closure for this area. Since there is little precedence for this approach to closure under 
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V AP, it is suggested that, when the timing is appropriate but before initiating closure 
activities, CDF should meet with OEPA and discuss these requirements in detail. Based on 
recent discussions with OEPA, Parsons ES can arrange such a meeting for CDF on a non
binding and no-fee basis (i.e., without incurring any obligations or fees from OEPA). 

FEASIBILITY ANALYSIS 

Treatability Testing Results 

Treatability test results indicate that the Lagoon No. 2 depositional material can be 
stabilized; refer to the preliminary draft report from ACT. Based on the testing completed by 
ACT, admixture ratios, by weight, of at least 25 percent lime, 25 percent fly ash and 
30 percent bentonite are required to achieve a minimally stable (e.g., compatible) material, 
i.e., with a California Bearing Ratio (CBR), as measured by ASTM Method D-1883, of 
about 5. 

Unfortunately, this approach has at least two draw-backs: first, due to the large amount 
of admixture required, the cost for implementation will be considerable, approaching $125 per 
cubic yard. Additionally, due to the volume of admixture materials required for stabilization, 
the resultant soil mixture will at least double the volume of the Lagoon No. 2 sludge. 
Consequently, in-place handling and placement of the stabilized material is not a practical 
option. In fact, it is conceivable that, if all stabilized material is emplaced in Lagoon No. 2, it 
will more than completely fill the lagoon depression, creating instead a mound in the place of 
Lagoon No. 2. 

Alternative Approaches Considered 

As indicated previously, the environmental and geotechnical nature of the Lagoon 
No. 2 depositional material makes it difficult to handle, stabilize and compact. With respect to 
removal and stabilization, the moisture content of the material is sufficiently high (ranging 
from 61 to 75 percent) to warrant consideration of special handling procedures. Also the 
relatively high levels of TPH-HRO, measured as C16 through C32 , and TPH, measured by 
EPA Method 418.1, detected in the samples recently collected by Parsons ES, poses additional 
handling concerns . 

In reviewing the results of the environmental and geotechnical analyses and treatability 
testing summarized above, Parsons ES identified four possible courses of action. These 
approaches, and the relative merits of each, are presented below. 

A) Remove, treat and handle the entire volume of depositional material as a liquid; 

B) Remove, de-water, stabilize in the bio-cell area and dispose of all depositional material, 
into and/or in areas surrounding Lagoon No. 2 and/or off-site (in the American 
Landfill in Waynesburg), as necessary (due to volume and space constraints); and 

C) Remove and dispose highly fluid material, most likely comprising the top 1. 5 feet of 
depositional material; stabilize balance for in-place or on-site disposal. A variation of 
this approach, in which the top highly fluid material is pumped to the biocell for 
stabilization, is also considered. 
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D) Remove, stabilize only to the degree required for transportation and landfill disposal, 
and then transport to and dispose at American Landfill. 

• Option A 
Preliminary cost estimates for Option A (i.e., handling the entire volume as a 
liquid) have been obtained from Research Oil in Cleveland. Assuming a total 
volume of about 5,000 cubic yards of depositional material, with an average 
solids content of 20 percent, the rough cost estimate for this approach would be 
about $630,000 to $700,000. [Please note that this estimate (and the other 
estimates in this report) is for handling the depositional material only. Costs for 
free-phase oil and water removal from Lagoon No. 2, design and construction 
of temporary and permanent bypass facilities for drainage of process and storm 
water around Lagoon No. 2, and re-construction of Lagoon No. 2 are not 
included in these estimates.] 

An additional concern with this approach is that unstable materials (with TPH
HRO levels potentially in excess of V AP standards) would be transported from 
CDF's property to another site. If treatment and/or handling of this material is 
demonstrated to be unsatisfactory in the future, CDF could become a potentially 
responsible party (PRP) for the affected site. 

• Option B 
With respect to Option B, the projected costs for this effort, based on work 
completed to-date at CDF (i.e., in dealing with similar material in Lagoon No. 
1), would be about $450,000 to $510,000. The advantages of implementing 
this option are that CDF has experienced similar activities previously in 
removing and drying depositional materials from Lagoon No. 2 and that, once 
dried, the material appears to be reasonably workable, potentially reducing the 
costs for and volumes generated by stabilization substantially. Additionally, a 
portion of the stabilized material would be used in the re-construction of Lagoon 
No. 2, as currently being done in Lagoon No. 1. Not all of the material can be 
placed in Lagoon No. 2, however, without creating a capacity problem in the 
lagoon. Thus, a portion (about 50%) would be used to create berms around 
Lagoon No. 2 or would be transported to American Landfill. 

The primary disadvantage is that the biocell area would once again be occupied 
and unusable for other purposes for a period of several months. Also, due to 
the larger volume of material expected to be removed from Lagoon No. 2 (in 
comparison with that removed from Lagoon No. 1), a larger (at least 50%) 
biocell area would be required or the process would need to be completed in 
phases. It is envisaged that, once removed, the Lagoon No. 2 material would 
remain in the biocell for at least the period through Spring 1998 ( or through 
Spring 1999, if two phases were required). During this period, the depositional 
material would be exposed to about 100 freeze-thaw cycles (during the winter 
months) and the other natural forces of the elements, reducing the 
oil/water/solids matrix into the principal constituents, including the release of 
bound water. 
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• Option C 
Option C is a hybrid approach, wherein the most difficult materials (i.e., those 
with the highest moisture and possibly highest TPH-HRO contents) would be 
initially removed and treated for disposal as a fluid, say, by Research Oil; the 
balance of the material would then be stabilized in place for reuse as part of the 
lagoon lining and for placement within other areas of the CDF property. The 
preliminary cost estimate for this approach, assuming that only the top 1.5 feet 
of sludge (which was reported as the most fluid by Parsons ES' sampling 
personnel and by Beaver Excavating when Lagoon No. 1 was cleaned) would be 
required to be handled and treated as a fluid, would be $460,000 to $520,000. 

The advantages and disadvantages of this approach are that the bio-cell would 
not be occupied for several months but a portion of the materials would be 
transported off-site, creating future, potential liabilities for CDF. 

• Option Cl 
Option Cl is another hybrid approach, in which the most fluid portion (top 1.5 
feet) of material would be pumped by turbo-vacuum into the biocell. The 
remaining, more dense depositional material would then be treated in place 
through the addition of admixtures. Approximately one-half of the stabilized 
material would be removed and placed in berms around or near Lagoon No. 2. 
The material stockpiled in the biocell would be weathered for several months 
(including one winter) then stabilized and, likewise placed in berms around 
Lagoon No. 2 (or hauled off-site for disposal at American Landfill). The 
estimated cost for Option Cl would be about $320,000 to $370,000. 

Besides the potential cost savings; the advantages of Option Cl would be similar 
to those for Option C. Additionally, through weathering of the depositional 
material, the volume of admixture required for stabilization would be reduced, 
reducing the volume of excess stabilized material which must be handled. 

• OptionD 
Option D includes stabilization of the depositional material, only to the degree 
required for transportation for off-site disposal, and then disposed, as a non
hazardous waste, in a landfill (American Landfill). The preliminary costs for 
this approach would be $520,000 to $580,000. As presented previously 
(pertaining to Lagoon No. 1), the disadvantages would probably offset the 
advantages when future, potential liabilities are considered. 

Additional Activities Recommended 

Prior to CDF making any decision, it is recommended that some additional sampling 
and treatability testing be conducted. Parsons ES, through work on other projects, has 
identified a contractor (Four Seasons) with a treatability laboratory specializing in handling 
similar materials from oil refineries and production activities throughout the Gulf Coast. 
Based on our discussions on 5 September 1997, about 10 gallons of material have been 
collected from representative sampling locations within Lagoon No. 2 and shipped to Four 
Seasons for further treatability testing. Although the cost to CDF for this activity is expected 
to be minimal (i.e., less than $500), a period of about 4-6 weeks will be required for the 
treatability testing and reporting of results. 
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Additionally, it is recommended that contact with OEPA (on a non-binding and non
disclosure basis) be made, via telephone conference, to discuss the modeling and/or risk 
assessment procedures required for addressing the one sample result which exceeded V AP 
limits for TPH-HRO. We expect that the cost for this activity, including OEPA charges, if 
any, will not exceed $2,000. · 

Finally, a complete design package and detailed cost estimate (for depositional material 
handling, treatment and placement/disposal, Lagoon No. 2 re-construction and 
temporary/permanent pretreatment and bypass facilities) should be developed prior to initiating 
implementation of any of these approaches. Parsons ES estimates that the effort and resulting 
costs for completing these deliverables will be about 250 hours and $20,000. Parsons ES is 
prepared to develop a comprehensive proposal and definitive cost estimate for these services, if 
requested. 

RECOMMENDED OPTION 

Based on the preceding analysis and consideration of the approaches identified, Parsons 
ES recommends that CDP implement Option Cl, with an estimated cost range of $320,000 to 
$370,000. Additionally, we recommend completion of the incremental treatability testing, 

-- contact with OEPA regarding modeling and/or risk assessment procedures, and design 
package. 

Option C 1 is recommended because it takes advantage of the natural processes of 
weathering to break-down and de-hydrate the most fluid portion of the depositional material. 
This approach requires a reduced volume of admixture for stabilization and, hence, a lower 
overall cost for stabilization, handling and placement of the material. 

For further information regarding the contents of this report, please contact 
Ed Karkalik or Richard Volpi (for analytical information) by telephone at (216) 486-9005 or 
by facsimile at (216) 486-6119. We look forward to providing continued support to Canton 
Drop Forge in fulfilling CDP' s environmental services requirements. 

EJK/dee 
cc, File 731397 .04000 

Mr. Richard Volpi, CPG 
Mr. Alan Resnik, CP 
Mr. Gordon Melle, PE 

Very truly yours, 

PAJlSONS ENGINEERING SCIENCE, INC. 

~a!ctt~1at6E 
Project Manager 
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TABLE2 ,,. 

RESULTS OF LABORATORY ANALYSIS - SLUDGE 
"ti 
"ti 

LAGOON#2 m z 
CANTON DROP FORGE C 

>< 4575 SOUTHWAY STREET l> 
CANTON, OHIO 

9 July 1997 

Middle Heavy 
Moisture Range Rruige 

Sample Content Organics Organics TPH-418.1 Pyrene 
ID (%) (mg/kg) (mg/kg) (mg/kg) (mg/kg) 

Lagoon Sample # I 67 <1,500 15,000 12,000 <20 

Lagoon Sample #2 70 <1,600 8,700 12,000 <22 

Lagoon Sample #3 72 <2,400 15,000 7,200 <12 

Lagoon Sample #4 75 <l,200 12,000 5,000 1.7 

Lagoon Sample #5 74 <1,900 4,600 4,700 <13 

Lagoon Sample #6 74 <1,900 16,000 3,100 <1.3 

Lagoon Sample #7 62 <4,400 37,000 59,000 <18 

Lagoon Sample #8 67 <3,000 11,000 14,000 <33 

Lagoon Sample #9 73 <l,800 12,000 5,700 <1.2 

Lagoon Sample #10 61 <1,300 7,000 16,000 <5.7 

V AP Limits for 
Industrial Use NA See Table 4 See Table 4 NA 8,900 

Properties 

NA - Not applicable. 
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TABLE3 

ESTIMATED FLUID AND SLUDGE THICKNESS 
LAGOON#2 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 

CANTON, OHIO 

9 July 1997 

Approximate Approximate 
Thickness of Thickness of 

Approximate 
Depth to 

Sampling Fluid Sludge Native Material 
Location (feet) (feet) (feet) 

Lagoon Sample # 1 7.5 6.5 14 

Lagoon Sample #2 7 4 11 

Lagoon Sample #3 7 6 13 

Lagoon Sample #4 7 8 15 

Lagoon Sample #5 7 5 12 

Lagoon Sample #6 7 8 15 

Lagoon Sample #7 7 6 13 

Lagoon Sample #8 6 7 13 

Lagoon Sample #9 7 6 13 

Lagoon Sample #10 3 10 13 

Average 6.55 6.65 13.2 
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PARSONS ENGINEEP,INCi 5C:IENCE, INC. 

TABLE 4 

OHIO EPA'S VOLUNTARY ACTION PROGRAM 

DIRECT CONTACT SOIL STANDARDS FOR PE1ROLEUM HYDROCARBONS (mg/Kg) 

Petroleum Hydrocarbon Fraction 

Light Range Organics ( C,. C7 ) 

Middle Range Organics ( C7 . C16 ) 

Heavy Range Organics ( C1~ C,2 ) 

PARESCL/991/Dee/EJK1-31 

Soil Type and Hydraulic Conductivity 
Sand and Silty/Clayey Silty Clay 
Gravel Sand 

( > 104 emfs} (104 to 10·5 
( > 10"5 emfs) 

emfs) 
1,000 5,000 8,000 

2,000 

5,000 

10,000 

20,000 

20,000 

40,000 
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Underground Storage Tank 
Closure Assessment 

of 
Canton Drc,p Forge 

4575 Southway Stree~ S. W. 
Canton, Ohio 
Stark County 
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I Underground Storage Taruc 

Closure Assessment 

I 
of 

Canton Drop Forge 
4575 Southway Street, S.W. 

I Canton, Ohio 
Stark County 

I BURnt Incident #7600833-0 I 
BUSTR Facility #760606 

I Flynn Project II 99-028 

I Prepared for: 

I Mr. Keith Houseknecht 
Manager - Plant Engineering 

I 
Canton Drop Forge 

P.O. Box 6902 
Canton, Ohio 44706 

I 
Tel: (330) 477-4511 
Fax: (330) 477-2046 

I 
Ptep!red by:: 

I fl I\¼,. it 
t 44tj 

I Brian J. Stonemetz 
Environmental Geologist 
Flynn Environmental, Inc. 

I 4U1 Clarendon Avenue, N.W. 
Canton, Ohio 44708 
Tel: (330) 452-9409 

I Fax: (330) 452-3508 

I Taruc Abandonment Date: 
Februmy 23, 1999 

I Soil Sampling Date: 
November 25, 1998 

I 
' 
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The owner is responsible for forwarding one copy of this report as soon as possible to: 

The Ohio State Fire Marshal 
BUSJR 

ATI'BNTION: UST Closure Specialist 
POBox687 

Reynoldsburg, Ohio 43068-0687 

The UST owner, vi r,,sponsible party, as required by the En,ironmental Protection Agency Rule 
#40 CFR, Part 280-74, must keep a copy of this docuroent and other pertinent records, such 25: 

• 

• 

• 

• 

The 30 day letter to the State Fire Mllrshal's Office, BUS1R; 

The permit from the local Qt" state fire officials; 

The closure assessment report; 

Records indicating the methods of disposal and locations of ciispos"1 for tanks, soil, 
liquids, sludges and other contaminated waste lDl!!erials geoerated during closu;:;o. 
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1. INTRODUCTION 

Flynn Environmental, Inc., perfonned an onderground storage tank (lJSl) closure assessment at 
Canton Drop Forge located at 4575 South way Street, S. W., Canton, Sfluk County, Ohio. One (I) 
UST system was permanently abandoned at the site on Februa,y 23, 1999. The closure 
assessment was conducted in accordance with Ohio Administrative Code (OAC) 1301:7-9-
12(K). 

2 I.JSTOFREPRRSENTATIVES 

The owner and operator of the UST at this locatiuais CantonDropForge,P.O. Box 6902,4575 
Southway Street, S.W., Canton, Ohio 44706, contact: Mr. Keith Houseknecht, telephone (330) 
477-4511. 

The locRI fire department with jurisdiction of the site is the Canton Township Fm: Departme~ 
202 49th Street, S.E., Camon. Ohio 44707, telephone (330) 484-6165. 

The ce,tified UST inspector on-site during the UST abandonment activities was Mr. Randal 
Heck, Ohio CUSTI i/97-0065, 6981 Baymere S.W., Navarre, Ohio 44662, telephone (330) 588-
8378. 

The gen .. -ral contractor overseeing the project was Mr. K.C. Flynn with Flynn Environmental, 
Inc., 401 Clarendon Avenue, N.W., Canton, Ohio 44708, telephone (330) 452-9409. 

The drilling contractor who installed the soil borings was Mr. James Bucksar with Bucksar 
Environmental Dnlling Company, 523618th Street, S.W., Canton, Ohio 44706, telephone (330) 
477-1878. 

The certified UST installer on-site during the UST abandonment activities waa Mr. Brian 
Stonemetz, Ohio Certified UST InSUtller ID #10-96-271 !, with Flynn Environmental. 

3 SITE DESCRIPTION 

The site consists of the Canton Drop Forge manufacturi...!?.g f:wility l~ted on the north side of 
Southway Street in Canton, Ohio. A large manufacturing plan! is located at the site. The site is 
located in a mixed commercial i;1nd industrial area. The site and surrounding properties are 
serviced by municipal water and sanitary seiwer systems. Figure 1 i. a general sketch of the 
section of the site where the USTs a.."e located. 

Five (5) UST systems were present at the site. Four(4) oftbe GST systems are used to contain 
heating oil for on-site consumptive use. The fifth UST, which was abandoned and is tbe subject 
of this report, was 1JSed to contain quenching oil used in the manufacturing process. All five (5) 
USTs were located to tbe east of the boiler house (sec Figure !). 

1 

CDF012600 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.I 
' 

11 
:1 
I 
I 
I 
I 

FIGURE l: GENERAL SITE SKETCH 
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4 SITE FE,\TURE SCORING SVSTEM 

Based on the Site Feature Scoring System (SFSS) established by Ute Ohio State Fire Marshal, 
Bureau ofUndergrouod Storage Tank Regulations (BUS1R) in OAC 1301 :7-9-13(EJ, the site 
falls into Cat~gorJ Three. Category 1bree action levels for petrolewn constituents in .soil ate 
listed in Table 1 of this report. Soil containing concentrations of petroleum constituents above 
these action levels will be considered to be contaminated. A completed SFSS form is included in 
Appendix A. A SFSS justi.lioation/discussion is also presented in Appendix A. 

5 PROJECT BACKGROUND 

According to information provided by Mr. Keith Houseknecht,. the UST which was abandoned 
was installed approximately thhfy (30) years ago, and was last used in November, 1998. This 
UST ~vas used to store quenching oil for use in the facility~s manufai:turlng processes. Thz
Material Safety Data Sheet (MSDS) for the quenching oil i; included in Appendix F. The other 
four ( 4) US Ts at the site are used to contain heating oil for on .. site consumptive use. Therefore; 
these USTs are not regulated. Due to the proximity of1he quenching oil UST to the other UST 
systems, it was determined that the UST should be abandoned in-pleco in lieu of removal. After 
a site inspection, BUSTR. granted permission for the in-place abandonment (see Appendix. C). 

As part of the closure activitiesl Canton Drop Forgecontnicu::d with Flynn Environmental to 
conduct a UST closure assessment as required by OAC 1301:7-9-12. 

6 VISUAL SITE EVAIJIATTON 

A visual site evaluation was performed prior to the abU1domrent of the UST system. There was 
not evidence of past o.:- present operational problems such as surface soil staining, concrete or 
asphalt s:tailUng, or evidence of concrete patchwork. In addition, there were no signs of other 
potential sources of contamination at the site, with the exceptions of the four ( 4) heating oil 
USTs discussed in section 3 ofthls report. 

7 DESCRIPTION OF UST S}'STRM 

The UST which was abandoned was a ten 1housand {! 0,000) gallon steel tank which was used to 
store quenching oil. Based on an inspection of the interior of the mn!4 the tank was in good 
condition; no holes or failure points were discovcud in the tank. 

The product piping associated with 1he quonching oil UST extended across the ends of three (3) 
other UST systems. The product piping 1hen eutered 1he building. Due to the proximity of other 
product piping aod uodergrouod utilities, the product piping was abandoned in-place. 
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4 SITE FEA ".'URE ><CORING SVSTEM 

Based on the Site Feature Scoring System (SFSS) establli;hed by the Ohio State Fire Marshal, 
Bureau ofUndo,gronnd Storage ·;ank Regulations (BUSTR) in OAC 1301:7-9-l3(E), the site 
falls into Category Three. Category-Three action levels for petroleum constituents in soil are 
listed in Table I of this report. Soil containing concentrations ofpetrole1llll constituents above 
these action levels will be consi<!et;;d to be contaminated. A completed SFSS form is included in 
Appendix A. A SFSS justificationidiscussion is also presented in Appendix A. 

5 PROJECT BACKGROUND 

According to information provided by Mr. Keith Houseknecht, the UST which was abandoned 
,vos installed approximately thirty (30) years ago, and wss la.'1. used in November, 1998. This 
UST was used to store quenching oil for use in the facility's manufactoring processes. The 
Material Safety Data Sheet (MSDS) for the quenching oil is included in Appendix F. Toe other 
four (4) USTs nt the site are used to contain healing oil for on-site consumptive me. Therefore, 
these USTs are not regulated. Due to the proximit;y of the quenching oil UST to the other UST 
systems, it was detennined that the UST should be abandoned in•phlce in lieu of removal. After 
a site inspection, BUS TR granted permission for the in-place abandonment (see Appendix C). 

As part of the closure activities, Con ton Drop Forge contracted with Flynn Environmeutal to 
conduct a UST closure assessment as required by OAC 1301:7-9•12. 

6 VISUAL SITE EVALUATION 

A visual site evaluation was performed prior to the a.¼andonment of the UST system. There was 
not evidence of past or present operational problems such as surface sail stainings concrete or 
asphalt staining, or evidence of concrete patchwork. In addition~ tll,:re were no signs of ot:hcr 
potential sources of contamination at the site, vA.th the exceptionr of the four {4) heating oil 
USTs discussed in section 3 of this report. 

7 DESCRIPTION OF UST SYSTEM 

The UST which was abandoned was a ten thousand (I 0,000) gallon steel tank which was used to 
store quenching oil. Based on an inspection of the interior of 1he tmk. the tank was in good 
condition; no holes or failure points were discovered. in the tank. 

The produ, t piping associated with the quenching oil UST extended across the ends of three (3) 
other UST systems. The p,oduct piping then entered the buildir1g. Due to the proximity of other 
product piping and underground utilities, the product piping was abandonea in-place. 
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8 CHARACTERISTICS OF SOIL/S!JBSURFACE CONDITTONS 

The soil at the site as encountered in the soil borings installed near the ends of the quenching oil 
UST consisted of a millture of clay and silty sand. The soil samples collected from the soil 
borings did not exhibit any obvious signs of petroleum contamination. Groundwater was not 
encountered in the soil borings. 

9 SOIL SAMPLING ACTJYIIJES 

In accordance with OAC l301:7-9-12(K), soil samples were collected at the site during the UST 
closure. Figure 2 shows the locations of each sample collection point All samples were 
collected on November 25, 1998. The samples were collected from two (2) soil borings installed 
next to the ends of the quenching oil UST. 

9.1 Sample Documentation 

\Sample# 

B-1 

B-2 

Location 

Adjacent to tho western end oflhe UST, 
15'-17" below grade. 

Adjacent to the eastern end of the UST, 
15'-17" below grade. 

PID Reading (ppm) Time I 
0 9:40 

0 10:40 

Note: Soil samples could not be collected from the product line area due to the presence of other 
UST st product piping, and utilities which are still in operation.. 

9.2 Personnel Collecting Samples 

All samples were collected by Mr. Gary Kotila with Flynn Environmental, Inc., who is trained 
and cxperieoced in the sampling and record keeping 1ecl,niqu,s requi,,.,d by the State of Ohio. 
Sample collection was witnessed by Mr~ James Bucksar with the Bucksa-r Environmental Drilling 
Company. 
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9.3 Sample Collection and l'=•tvation Methods 

Soil samples were collt'1!ed from soil borings installed at each end of the UST. A drill rig was 
used to advance 8 1/4•inch augers to a depth of fifteen feet (15') below grade (de~.:, of the lx>ttom 
of the UST). A two-inch (2") outside diameter by two-fuot (2') long split-spoon sampler was 
then advanced into the soil to collect a soil sample from the fif'.een foot to seventeen foot (15'-
1 T) interval. Care was taken to decontaminate all sampling equipment prior to sample collection 
by washing with an Alconox~/water solution and rinsing with distilled water. 

Each soil sample collected was immediately sp!itin!o two (2} parts; one (I) was paciqiged for 
field screening and the other for potential laboratoiy analysis. Tho samples mod for field 
screening were placed in!O clean zip-lock plestic bags and immediately sealed. The other 
samples collected for potential laboratoi:y analysis were immediately sealed in two hundred fill) 
(250) milliliter nan~reactive glass containers with Teflon° lids. The ~p?e containers were 
appropriately labeled at the site and immediately placed on ice .in a cooler or refrigerated at 4 
degrees Centigrade (or 40 degrees Fahrenheit) until relin(luished to tho laboratory. 

9.4 Field Screening Insmim.ent and Pr0cedure.s 

Field screening was conducted using the head space sampling technique with a photo ionization 
detector (PID). The PID used was m:mufiictured by Thermo Environmeutal Instruments, Im:, 
Model 580B OVM with a 10.2 EV lamp, Serial #580B-31544-289. Thi, F!D was calibratf".d 
using an isobuty!ene span gas with• known concentration of I 00 parts per million (.n:,m) an 
November 25, I 998. The soil samples collected for field screening were allowed to reach room 
temperature (-70 degrees Fahrenheit) prior to teldog the PID reading. The PID results for .all of 
the soil samples nre sho• .-nin Section 9.1. 

9.5 Samples Submitted for Labor~to,y Analysis 

Based on tlle PID results, and in accordance withOAC !301:7-9-12(K), soil samp'.esB-1(15'-17') 
and B-2(15',l 7') were submitted for labomtoiy analysis. Both samples wen, 2nal3zed fur Total 
Petroleum Hydrocarbons (Tl'H method 418.l) antl Polyn"clear A..TOmatic Hyllror'8<bons (P AHs 
method 8100). 

The temperature of the sample containers was kept at 4 degrees C uotil subntittal to the 
laboratory. A Cbaln-of,Cu.stody record was completed by the peraon collecting the samples, and 
was signed by the individual relino.uishing and receiving the samples oach tirne the samples 
changed bands until the samples ·,ac' l the !aboratory. 
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FIGURE 2: SAMPLE LOCATION MAI' 
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JO ANALYTICAL RESm:rs 

The analytical results for the soil samples collected during the closure assessment are 
summarized in Table I. A copy ofthelaboratozyreport.isincludedinAppendixB. Hgun,3 
(Soil Analysis Map) shows the &nalytical results displayed at the sample collection points. 

Sample B-1, collected from the west side of the tank at a depth ofl5' lo l 7' !>elow grade, and 
sample B-2, collected :lrom the east side of the tank at a depth of 15' lo 17' !>elow grade, were 
both found to contain a TPH (method418.l) concenttation De!owthe site action level forthis 
par.,,neter. No F AH constituents were de!ected in either sample. 

U UST ABANDONMENT PROCEDURES 

The UST was cleaned of all residual liquids and sludges. Approximately fifty (50) tons of#9 
gravel (pea gcavel) were then placed into the UST. Concrete slurry was then poured into the tank 
to complete the filling of the UST system \lith inert material. 

12 SUMMARY AND RECQMMENJ>ATIQNS 

One (I) UST system aoID)erly nsed to store quenching oil was pennanently abandoned at the site. 
A UST closure assessment as required by OAC 1301:7-9-12(K) was conducted. Soil samples 
were collected from near the bottoms of each end of the tank on Novem!>er 25, 1998, and 
submitted for laboratory analysis. These samples were collected using a drill rig. 

The anaJytical results for both soil samples submitted for B.lllUysis were below tho site ""lion 
level for TPH (method 418.1) and non-detectable for PAHs (method 8100). Based on these 
enalytical results, the soil at the location of the UST does not conb\in concenttations ofpetrolelllil 
constituents above lhe site action levels. Therefore. no further investigatory oriemedial 
activities are wan-anted. 

A copy of th.is closure ,assessment should be submitted to BUS TR for their review. BUS1R 
should then grant a "No Further Action" status regording the UST closure. 
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TABLE!: SOU..ANALYTICALRESULTS 

Category Tbn.eActiM 
L,,eJ, 904 
Soil 

B-1 (15'-IT) 431 • 
B-2 S'--1 38 • 

Not<S: {* J Tho complete analytical report is included inAppendixB. 
All concentrations m:e iu parts per million (ppm), 

8 

CDF012608 



I 
I 
I 
I 
I 
I 
I 
I 
,I 
:1 
!I 
I 
I 
I 
I 
I 
I 

[1 

' 

FIGURE 3: SOIL ANALYSIS MAP 
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CLOSURE FORM (PARTI!) 
SITE FEATURE SCORING SYSTEM (SFSS} CHART 

SITE COLUMN A COLUMNB COLUMNC C0LUMND 
FEATURES 

SCORE E1mR SCOR£ ,. SCORE " 
ENlEll SCORE """ SCORE ENl1lR 
SCORE 10 SCORE s SCORE 

I. DJSTANCl';OFUST >lOOOFT 300-IOOOFI' <300 FT 
SYSTEM f;(OM ,'l,OSID " POT/d!LBWA.~ 
SUPi'L\'SOU'RCE 
Ct1QEN11.YIN USE IS: 

l. PEPTH TO OkOUh"D >"1FT Jl•WFT IS.JOFrOR 
WAiERlS: llm<NOWN 

3 PRJ:OOMn,>ANTSOll. CJ.AYOR Sil.TOR SU.TY""" TIP!: OF SUBSJRATIJM SHALE !UYEY ""'""' IS: SANDSOR SAND, 
ENS UNKNOWN, 
SANDSTONE on 

""""'°"" _. NA.lURAJ...Al."tlJOR «POINTS Z.IOPOINiS ll•IJ 
M/.N-MADfi C01iDUI'IS " l'OINTS 
OR,RECEPTOru;AREc 
!""'1'!.SIE 
WOIU;..'"Jr,:;:J"BEI.l)W) 

ADll SUBTOTA!..5, ,. + " + 

$£TE FfiATURE 4 WQRKSHfET· 

BASE!MSNT Oli..SUBSURFACE FOUNDATIONS wmnN 100 FEET OFUSTSYS'iEM 
STORM S.5WER. WITHIN SO FEET OF UST SYSTEM 
SANITARY SEWr;.R WJTI-liN :SO FeETOFUST SYSTEM 
SEPTIC SYSTEM !..EACH FIELD wmtn,l $1 FEET OF UST ~YSTEM 
WATER.LINC MAIN WJTHJN SQ fEET OFUSTSYs:mM 
NArtlRAL GAS LINE MAIN wmuN 50 FEET OF UST SYSTEM 

JO 

,, 

" 

BEDROCK.AREA PRONEiO DISSOLtmON ALONGlOINiS OFfRAC;t.'RES WITHIN 100 FEET Ol' 
USTSYSlEM 

FAULTS OR KNOW!'{ FRACTtJRES WmnN 100 FEET OF UST SYSTEM 
BURll:D TELEPHONE/t'ELE\l'tslON CABLE: MAJN wmDN SO Pi:Err OF UST SYSTEM 
BURIED ELECTRICAL CABLEMAD-l wrntiN SO .!='EETOFUSTSYS'JEM 

IF TOTAL POINTS FROM SITE FEATURE 4 WOF".KSHEET ARE: 

<8. ENTER SCORE Of 20 IN COLUMN A OF SITE FEATURE 4 JN SFSS CHART 
!-Ia. ENTER SCORE OF lS' IN COUIMNB OFSITEFEA.TIJRE.4 !N SFSS CHART 
IMJ, ENTER SCORE OF 10 lN COLUMH COrsrr£~TURE 41N SFSSCHARI' 

>13, SNTERSCORE OF SINC0Uf"'1N U OFSITEfEA.TIJRE41N SFSS CP..AXT 

INSIDE Of 
DESICiNAlED 
SEllstnvE 

"""' 
""" 
CUW<SA!ID. 
OAAVEL.O!t 
~LoM5,. 
RATE 

=>llPOtNTS 

+ 

nm,1.SCOAE 

' l'OINr., J_ 
4P011,'FS_ 
4POINTSj_ 
2""'11'5_ 
IP00.7 _1_ 
!POINT_ 

l"OINT _ 
!POINT -
!POINT_ 
!POINT_ 

TOTALPOINTS ....L 

NOTE'. APtER COMPI...E'.iINGSfSS CKART{ABOVE), ffiMPAftEnIA.T SCORE WiniTOTALSCORES IN AC!ION LEVEL 
TA.BLE(BEL '1W) TO DETERMINE ACTION LEVELS FOR UST SITE. 

SFSSACTIOMLEVEISTABLE(PPM) 

CONS1Tl1JEN! .CA'mGOll¥,1.·•.•. •:i~~i,:~ . !,~-?4~¥-t.•.: - -~.:ra:-oan 
TOTALSCORE <11 """ SHO >71 

SOll.BTcX .OC614/6121 .110t1JJOM7 J3SN/14/67 J00/12/ll/lS 

GROUNDWAieR.BTEX .OOYJ/.100/10 .OOSIJL'lOOIIO ,005/1/.100/10 .o.1511/.100/10 

SOIL TPH (GASOLINE) lOS JOO .,, .,, 
SOli.. 1'PH (OlliERS} 310 "' "" 1156 

" 
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l. 

2. 

3, 

"· 

SITE FEATURE SC.)RING SYSTEM JUSTIFICATION 

Disblnce from closest potnble w11te!' 3up:,ly sourct" 

TI1e closest potable water supply S()u.n;:e is greater than one thousand feet (>l,000') from the UST 
11-ystem. The site and suaoWlding arc&S are serviced by a municipal water system. 

Daptb to groundwatClr 

The average depth to grour:idwatcr in unknown. 

Predominant Soil Type 

The predominant soil type at the site is silty sand. 

Natural Ulld/('r Msn-made. Condu.Itl 

a. There is • subsumu:e fuunda!ion within one hund!<d feet (1001 of 1he -:.IST S)'Stem, 

b. There is not a stonn sewer within fiflyfeet{SO') of the UST system. 

i:.. 'Iltere is a sanitary sewer within fifty feet (50? of the UST system, 

d. There is not a septic system leach field within fifty feat(50') of the UST system, 

e. There is a water linf roe.in within fifty feet:{50') of the UST systam.. 

f. There is aot a liatural ga.,:; Un~ main within r.Icy feet {50') of1he UST 5)'Stcm. 

g. There are no known bedrock ~ei prone to dissolution along joints or futctures within one 
hundred feet(IOQ1 of the UST system. 

h. lhere are no faults or known fiactures within t1!l.e hund1ed feet (100') of the UST symm. 

I. There are no buried telephone cables ritbln filly feet (501 of the UST system. 

j. There is not a buried electrical cable main within fifty feet {!iOi of the UST system. 

I 
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Summit Enviroumenta{ 'Tuclll:.-ologies, Inc. 
your t:l'lmrt"dian to a r:lCtU1r;-envirr»tsu/f.t 

i-,~LA.CERllFICATlON NO. 724.o;. 

Olli<es In Major U.S. Cillos 

December 3. 1998 

F1ynnEnvironment:al, Inc. 
401 Clmn00n Ave., NW 
CantoD,, OH 44708 

Date Collect«!: 11125/98 
DateR.ccei•ml: 11/27/98 
Project#: CantonDropForge 
Client ID #; See Below 
Laboratory ID#: Ses Below· 
Anal)'Ei;: TPH-418.1 
Detection Limit 10.0 mg/kg 
Initial Calibrati0!1Da1e: 6/17/97 
Analy,t: BY 
Matrix: Solid 
Date of Analysis: 12/2/98 

Laflorattlry ID# 

282665-01 

982665-02 

Client ID# 

B-1 (!5' - 17') 

E-2 (15' - IT) 

TPH--418.1 

~ 

43LO 

38.0 

~ 
s .. e.t. 

112 

595 E .. t Tallmad1e Aven3e, Akron, Ohio 44310 TEL: 330.253.8211 FAX; 333,:Z53,44&g 
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Summit Environmental Te.-.Jmotogtes, Inc. 
,our connectUm to 11 dt.n;erl!nvutmnunt 

A2!.A CERTIFICATION NO. 724.01 

Offices in Mejol:" U.S. Cities 

Do;unber 3, 1998 

FlyonEtll'llOnmelltal, Inc. 
401 Clarendon Ave.~ NW 
C-anton, OH 44708 

Dato Collecto:l: U/25198 
Dale Rec:olve¢ ll/27/98 
Pniiect #: Canmn Drop Ferge 
Client ID#: See Below 
Laboratoiy ID #: See Below 
Matril<: Solid 
Analysis: PAH (8100) 
Uni~:mg/kg 
Detection Limit 0. IS mg/kg (Bcnzo(a)antluacene), 0.2 mglkg(all otlwo} 
'Date cf. Analysis: See Below 

Laborat.orv ID# 982665-01 9-82665-02 

Client ID# B-1 (15' - 17') B-2 (IS' -17') 

Date Analyzed 12/3/98 12/3/98 

Acen.avhthene <0.2 <0.2 
Acenaphthylen, <0.2 <0.2 
Anthra<one <0.2 <0.2 
Benzo(a)anthracene <0,15 <O.IS 
Beozc(a) pyrene <0.2 <0.2 
Ben?.o(b)fluorartthene <:0.2 <0,2 
Benzo(ghi)pctylene <0.2 <0.2 
Benzo(k:)fluoranthene <0.2 <0.2 
Chcy,ene <0.2 -<0.2 
Dil>ow>(a.h)anthracece <0.2 <0.2 
FJuoraothene <0.2- <0.2 
Fluonme <0.2 <0.2 
lnc!eno(l.2,3-od}pynlne <0.2 <0.2 
Naphthalene <0.2 <0.2 
Phenanthrene <0,2 <0.2 
Pyrene <0.2 <0.2 

Ef1 
s.e.t. 

595 Eu.t Ta.lhnad15e Avenne1 Akron~ Obio 44310 TEL: 330-2S3.6211 FAX: 339.:Z53.4489 
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SUMMIT ENVIRONMENTAL TECHNOLOGIES, !NC. CRAIN OF CUSTODY Efl 595 EAST TALLMADGE A VENUE 

A2LA CERTIFJCA 770N •: 072<..;J/ AKRON, omo 44310 
TEL: 330/253-8211; FAX: 330/253-4469 

s.e.t. 

PROJECTNAME: CM,mw /::,Mf ~PROJECT LOCATION '{S'J; .SoJJ/11@; stJ~ C4m,~: Fµ,i,tt,~ 
CL!ENTNAME:-~L-™ ~- <jcll~/41( ,uw_.,_,'l W7'lP 
CONTACTPERSON: C#ly &b/4 PHONE#:??,? r./)2-'J!m.FAX#: (/j-2,,. ?,)OJ' SAMPLED BY:-. ~~- ~-- , ~-

--· --

# SAMPL.EJD# M!;DL' TIME IJATE BTEX ORO DRO TPH TCJ..P TCLP TCLP TCLP OTilERS . tl020 SOISM 8015M 4IS.1 METALS voes BHAS PEST/HERB I! A ti- 'ir /()/1 
fJ.-Jh!''!-/1 '"'- "7:!..i/lA,I ,,,,-, " .,,, . . 

- , J,,.,,r, SCJI- 1/J: , 'll " -. , 

- - I ~ ....... _ - ... ""' , I' I --.-- I i I 
, -._':""I.IA • I ~-, ,. ,l J' 

_., 
I I 

I V -

Sl'l!CIALJNSTRucnoNs, __ ---=-----------------.s--------------
llPJ.JNQUJSHFDBY:i/aHJJ, (>,, ~ DATIS: _____ Rl!C!!JVEDB~~ :::k:,~•»S'n,, DATIJ: \\-fl,'7-9'?, 
RllO!JVED ATTIIE I.All BY: o' y\A \) ,1 Q., DATE: I , -✓ l'p "! y 

• < ' 

I 
I 
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At'PEN!l>IX C 

UST ABANDONMENT DOCUMENTATION 
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DEPARTMENT OF COMMERCE, DIVISION OF STATE FIRE llfARSHAL 
BUREAU OF UNDERGROUND STORAGE TANK REGULATIONS 

P.O.BOX687 
REYNOLDSBURG, OH 4306!!-~009 

6!4-752-7938 

I 
I 
I 

PERMIT FOR UNDERGROUND STORAGE TANKS 
PamitNo, 2 0 2 7 0 

I J.OW?l£R.SHIPOFTANK 

I 
I 
I JlLmNnACTOR 

I 

OWNER NO. 454 
CANTON OROP FOHGE 
P.O. aox 6902 
CANTON, 01110 44706 
ATTN: f.'.UTl-l HOUSEKNECHT 

Fl YNN ENVll?ONMENTAl INC, 

v. coNDmo!'l.;:::oWt,lER·seopYoFPER.wr.t.rtJS'ttmAv~ON:.iOB'in'Er 

1Nt1D£Nl NO. 76008~3.01 
FACJ: HY NO. 76~606 
CANTON llROP FORGE 
457~ SOlJ rnw,w Sl ~.\.J 
Cf1NltJH. OHJO '1•17-.:ib 

C/\ilTON l"l.JP. 

I PERMIT E>.1'1RES SIX {6)MOY.."THS l'ROl.t DATBOP JB!r,11!. fEE'lsNON'•REEONDABL.E. 
J\SACONDmON OP'TIUS PERMIT; ANIN.S~ )..'USTl3RON"n!EJOBsr?:;-

I \'L PERMIT ISSUED FOR::.SEE BELOW 

I RENOVAL ABAN.OONMfNTS. @TO"lf\l [101] TANK(S), N A {102} PIPJNG: N/A $Y~,1EMS:; 

I INSTALLATIONS: 
[201] TAN<(S), N/A [202) PIPlNG: N/A (203] T011\l SYSHMS: 

I REPLACE.MEN!: 
[301) TANK(S): N/A [.:-1021 PIP!NG: N/P. [303] TO"ftil ~YS1Et%: 

I 
REPAIRS: 
[401] 1ANK(S1: N/A [402] PIPING: N/A 

UPGRAOE:i~ 

I [501] TANK(~): N./ft f502] PI111NG: N/A [S,03) lOTA.L ~.YSTI /I!.',-: 

1"504] u:A.K DETECTION: 

I TEMPORARY CLOSURE• C.rll\NGE IN ~F IWICE.: 

[601] SYSTEMS: N/A (/011 SYSH.MS: •~-----r-

I COM5l01 

( 1) 

N/0 

N/1< 

.,. 
"'"' 
N/A 
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,'\iJ, Flnzl Ins--ion 

l. OWN'ER.S!UP OFT A..~K 

OWNER NO.•HS4 

DEPARTME."'1' OF CO~MERCE, DIVISION OF STAT£FlRF. MARSH,\L 
BUREAUOFUNDERGR.OUNOSTORACETANKREGULATIONS 

P.O.B0Xllil7 
REYNOLDSBORCi, OH 430ol-06il7 

t!i14-?!i2-7,31 

lNSPECOOffiIELD B.!PORT 

n.io!iATIQNOfi,l)'l'!: i , .. 
r~Ddc: 
. ·" ..•. . 

lNCIOENT NO.7600833.+01 
CANTON DROP FORGE FACILITY NO.760606 
P.O. BOX 6992 CANTON DROP FORGE 
CANTON, OHIO 44796 45/5 SOUTHWAV ST SW 
KElTH HOUSEKNECHT CANTON .. OHIO 44706 

11/~ 

.. .. 

ru. lNSPEC110~COD£S: 101 10! ffO:f) 201 .. 201. .;,o, JOI ·, ~Ol:".:-_,-· ,303 '101)/(~,;,i,:,~i ,-50:1:.. ~-,: .504 <01 101 -
IV. ~AIMTI~~:f{L:/_:::rt- . 

. :·' . : •,.,-, -_·; __ ·-,,,_.-

TA.~~ TANK T.'.::U; T.~-..K TANK ·rANK TANK TANK 
Cap.u:ity 10,0iDG..ol. __ -- -- -- -- -- --
Comtru~cm ~-t.. -- -- -- -- -- -- --PmduaSt«,;d Q,"""-t!...O 11.. -- -- -- -- -- -- --
LEIJ02 lAYel ~"?. -- -- -- -- -- -- --
lnsper.:tionCcx:k .lJ.:l3. -- -- -- -- -- -- --
R.elei,c, Dctcctim Tvilr.; .ij.e. Pip•M~ 

C~ ~°" TML'c P'-'---

S;:,i]j & Ovmfill Prott::uon. ~ (CIRCLE ONE) 1"'pT""" I "'"""" 
, 

""""""' rn Ground Test P!pl'.r::gTet ~1'1:d. 

\t •~Y:Pi.<>~!11\!:};'::. :, .. >" .. , ·.:;:: ·:··•: '<YA· : •. ·.;.•i::,;::,- : : : ·: 
1'.W.SEmpbc::iYa No ,., /fl f1II ~Sccund y~ No '";cos.Ll<-Opcn y., "' 91.Tf.NK.tih'lNG;" ~',=· .. > <. 
Opc::ung Cover Teat 

. ,,,, 
M~efC11tting ~AlrSupply 

Safot"f Pr=tiDn:l nii=l:ml PrwictiveC/Ollimo 
LJ..-w,g Approved Dy; No ,,,,. 

''ll SJTS lN_FO.~-- ;:_-,._.-_,>_-,:> ··s,, .. / i •: . .. : 
C&vilyl:(Vuible) 

N,-,<... No,<.. Tldi. ~vity•-=. Pipinglbul•_: -Hob(TWS) v .. _ Hold- (Pipin&) y.,_ ---C&vityll(V-wlile) 
Holes {Pipi::ig) Hob::{Tsnb} y.,_No_. y.,_N,_ TW.Cr.Yitr-_ Pipiag Run~_ ~th Dispaiser"_ 

'lndJQ!cO•Odor. w .. wa1cr, ST--St;il:uni:. Fl"-F'n:eJl'rbcSucl, SH•Sb:c::t 

"""'"'" ,J;N flll<e. c..i vJ wn~ i:lF LI~ ~~~n l ,1,i0!1·1~ a-0.An~ :tl, ~lilb~ 

:IP---£ ( &.iJ...S ~ /.=iJv✓~ C,LV$._,ijC, ,fl.,-,-, t.[~,!,,,.~ {J 'f [J ", r.11.. 
~.-1L t....t,.,. I r,Lt. t_,"') Lv,"":-< 1/\Jt;.'Yl -r ~~_.., L. (_/1..,, 'J,:i,'l,i,_ct..) .... , Tuff<...): 

orr:- <;.. "' ltS)i~ .. 1-' 'SL,...,,PtV, --r,,.!!. \.,J,.l Pu n1Ps-"l'J ,; Cl:£~~ Ear-Jtt ,0 

~~ H':.~ll 5-
St.tn lune '-1 1 t.t'• End,= 1a1 ~ """' .JI - - I ~I Swtnrm: EadT= 0... 

Ca-.iried ht,ull~ ~t.-ne' n r. ,11..., )TD· ... ·-·JU -.:... "' /0-Q~- ,;J. 1 II S:- xP: 3/,/00 
// ' ,I ' I I 9 :Z· (io ( ,S:: .21~ ~J,:..c,· Cc:rtl.lied lnlpedo:-"• Slp!u.~ No "'" . . 
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Ohio Department of Commerce 
DivWoo of'State Fire Marshal 

Bob Taft 
Go=or 

B= ofUlldeI&round Slc,agc Tani< Regulatioos 
6606TussingRaad • P.0.Box687 
Reyno:~ OH 43068-9009 

(614)752-793& FAX(614)752-7942 

Gary C. Suh:adolnik 
Din:ctor 

February 8, 1999 

Keith Houseknecht 
Canton Drop Forge 
4575 Southway St. 
Canton, OH 44706 

RE: Abandonment ofUnderground Storage Tank, Facility No. 760606, Permit No. 20270, 
4575 Southway Street, S.W., Canton, Ohio 

D~ Mr. Houseknecht: 

Based on the Bureau of Underground Storage Tank Regulations" inspection of an underground 
storage tank, it is hereby approved for abandonment in place with the following conditions: 

L The abandonment is to be done in accordance with AP! 1604; 

2. Remove all flammable or combustible liquid from the tan.I;: and all connecting lines; 

3. Disconnect the suction.. inlet ijauge., and vent lines; 

4. FJll the tanks completely with an inert, solid material and cap tho remaining underground 
piping; 

5. Keep a record of tank size, location, da,e of abandonment, and method used for placing 
the abandoned tanks in a safe condition; and 

6. Conduct a site closure, checking for contamination, as required by Ohio Administrative 
Code 1301:7-9-12. 

If you have any questions, contnct StevenKrichbaum at (614) 752-7938. 

TW:SK:eg 

CDF012620 



omo DEPARTMENT OF COMMERCE 

I DrvJSIONOFSTATEFIREMARSHAL-BUSTR SS 0C1 \4 f!-\ lQ: 51 
l'.O. BOX 687 

l'-:ir=t=33~=~:-';c';;E;~;;;;;;;RE~YN;i,;O~LD;;;S~BiiiUR;r.,G,iO;a:H:i;;,4Jai0~68-ll~G85,7~~~~==7b002,33-0l 
", APPLICATION FOR UNDERGROUND STORAGET,<.NKPERMIT 

q)dlt~J!t&~i:~~~;S~·hl\t?~t.~-~~,-~~: 
:i11El/11PEAATOR lfAHE F~ILITT !WE: 

Canton Drop Forge Canton Dro For e 

oaw .\!JoRESS: 
4575 South-way Street~ S.W. 4575 Southway Stree.t:~ s.w .. 

Cant:on 
STATE 
OH 

rtlh (Cllllt.\C:T PE~OH) AREA C.ODE-Pk0'1E 

ZIP 
44706 

K~ith Houseknecht 330-477-4511 

cm 
Can.ton 

AAEA t!JDE-il'H:fflf 

330-477-4511 

~TAT£ 

OH 
ZIP 

44705 
c01111n 

AAJl« ___ TOl,lllSUIP SECTION SE'ISITIYE AA£A? YES __ ,o_X __ 

~~:J,:tT,tdS~J~J~'.1~QR ll~~]~i&f,i1![«t€p~ft~~~!!'~, ···~·~~~ 
FIRE .JEPARTitEHT lfR-'E 

;. CT Canton Townshi i e 

toltTJ.c.T PEl'.SOlt AREA CllDE•PltDIIE AOO!lm 

.is.c. ~--------~3~;~·0_-~4"52"-~9~4~0""9-r2~.0~2~4"9"th~s~c~•-=•,,•t~~s~.,,,E,_. __________ ~ 
~ CI~ 

401 Cla£endon Av~nue1 N.W. 
cm 

Canton 
$Tl.TE: 
011 

~.tl.S Or.Ll TAH);.S PRESEl!Tll 111 \!SEI 

Pl.WE 11itUCATE WQltt. IO 6E PERFORKEU: 

1KSTAl.LATtONSt 
tOTAt.. S'1STtH
!MK$ OKL't 
-Pii'UIG OHL't 

WLACEflEIIT: 
lOTAL STSTSi"" 
TIJO~S Oltll 
-P[PIM6 OltLY 

FEET 

ZIP 
44708 

'l'ES~HO Ou:e La.st llie.1h ______ (Att1c.h S•1u1.n:.e. Sheet If Nude.d) 

11.El'AJPS: 
t.AlllS OilLY 
PIP!~ Ollll 

UPG!!AOES; 
TOTAi. STSTEH 
t.lJtl:S 0111.T 
:it:,uK a:n:r 
LUX 0ET£CTIOK 

CHAll!it UI S£R\'ICE! _______ _ 

TeflORAA.'f CLGSUllE: _______ _ 

•toTAL SY!iTfH UICUIOU T/.111::, PIPUIQ• SPUL/QYatlIU., .!Jill LU.,:. OETEtrlOlt-

THE PERHlt FEE ti US.CO l'ER FACILITY VHEH .UPLTIIIG FOR A PEPJttl'. 

TIIE STATE IKSPE~Olt fEE FER F'.ACIUTT ts. .S'60.00 PEIi l!OtlR OIi, FIU.CTION mEREDF il!IJLE Off SITE, 

D!DlC.\rE ',._ .,.. TT!'£ Of I!r.iPEcroR. \UU. IE US~D: STME IIISPECTOR _!... CERTIFIED UST tl!SPECTOR 

VllEK USUIG ,. STA.TE l!tSPECTOR. YOU vu.t. IE Ill.LEO Ar ,. U.TER. DAU:. FOR THE IMSP£CTJ!ffl. FEE. 

PtEAS£ CQlf\UTE A StPAMTt PEIUUT IJIPltCA.fJOll fDR. EM:lt FACILITI. 

~E TOUil CJlECX. PA1AILE TIJ •tRE:.Ull:ti~ 'STAT£ OF' OltIO"'. 

1F \OU µ,AVE 1Jl'I' ®Eli.TtOIIS PLWE Cl.LL lE\'Ut.l ~ AT 6141•7SZ-7S:JI. 

I 
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PERMANENT CLOSURE NOTIFICATION. TIDRTY (30) DAY NOTICE 

Release Prevention Supervisor 
Division of State Fire Marshal 
Bureau of Underground Storage Tanks 
POBox687 
Reynoldsburg, Ohio 43068-0687 
(800) 686-2876 

The following UST system(s) are scheduled for permanent closure: 

L Tank Location: 

Canton Drop Forge 

4575 Southway Street, S.W. 

CITY: Canton COUNTY: Stirk 

ZIP CODE: 44706 

PHONE:330--477--451! 

CONTACT: Keith Houseknecbt 

3. LOCALJURISDICTION: 

2. Owner Information: 

Canton Drop Forge 

4575 Southway Street, S.W. 

CITY: Canton 

ZlP CODE: 44706 

PHONE: 330-477--4511 

CONTACT: Keith Houseknecht 

FIRE DEPARTMENT: Canton Township Fire Departtnent 

ADDRESS: 202 49th Street, SE 

CITY: Canton 

PHONE: 330-484--6165 

COUNTY: Starlc 

4. CONTRACTORINFORMA11ON: 

NAME: Flynn Environmental, Inc. 

ADDRESS: 401 Clarendon Avenue, N.W. 

CITY: Canton STATE: OH 

ZIP: 44707-1071 

ZIP: 44708 

CONTACT: K.C. Flyno PHONE: (330) 452-9409 

5. DESCRlPTION OF WORK TO BE COMPLETED: 

Removal and pennanent closute of one (I) ten thousand (10,000) gallon steel quench oil 
underground storage tank (US'I). 

CDF012622 
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CLOSURE FORM (PART I} 

CLOSURE CHECKLIST 

OWNERSHIP OF TANKS LOCATION OF TANKS 1------------1----
Canton Drop Forge 
P.O. Box:6902 
Canton, Ohio 44706 
Attn: Mr. Keithftousekn~t 

Can ton Dnip Forge 
451S Southway Street, S.W. 
Canton, Ohio 

l'JLING INSTRUCTIONS 

I. In the column on the left: sid; of the form, place either the page number of appendix designation where 
each itent on the checklist can be 1bundin the closurueport or '"NIA" (NotAppli"1!lo:) for items 
that do not apply to your closure report. 

2. UST owner tnust sign wbi:ire indicated at the end of this form and attach it to the closuro report. 
Deficient closure reports submitted to our office will bc:returaed to the UST OWoor fbrcompletio.n. 
Send the closun: fbrm and the closure rcpmtto the attention of the '-'CiosuR; Review Section"'. 

NOTE: UST O\vner/Opera1or shall submit one copy oft'ie written closure report whichsh!lli be Mceived by the 
Seate Fim Marshal Within 45 days of receipt by ll':e UST Owner/Operator of 5011. and/or groundwater 
laborat0.y analysis but not later than 90 days from the date of collectmg soil and/or groll?ldwater samples. 

I. UST SYSTEM OWNER. OPERATOR AND FACILTIY DATA 

_J._ 
_J._ 
_J._ 
_J._ 

II. 

Ill. 

UST OWNER (NAME; ADDRESS; ZIP CODE; COUNTY; PHONE NO.} 
UST OPERATOR (NAME; ADDRESS; ZIP CODE; COUNTY; PHONENO.} 
USTFAC!LITYLOCATION(NAMB;ADDRESS;ZIPCODE;COUNTY;PHONENO.) 
UST FACILITY OWNER (NAME; ADDRESS; ZIP CODE; COUNTY; PHONE NO.) 

UST SYSTEM DATA 

DATEOFUSTREMOVALORABANDONMENT 
UST SYSTEM AGE (rdRS) 
UST CAPACTIY (GALLONS) 
UST SYSTEM CONSTRUCTION (E.G., STEEL, FIBERGLASS, ETC.) 
DATEUSTSYSTEMLASTUSED 
PERSON WHO LAST USED UST SYSTEM 
SUBSTANCE STOP.ED :m UST BOTII PAST AND PRESENT (E.G., GASOLINE. DIESEL.FUEL, 
USED OIL, ETC.) 
UST ::i YSTi::M USE {E.G.1 RETAIL SALES, RESIDENTIAL. FARM. BUSINESS, ETC.) 
UST SYSTEM STATUS l'?ERMANENTLY REMOVED, ABANDONED-IN-PLACE, CHANGE-IN
SERVICE, OR TEMPORA.S.Y CLOSURE BEYOND TWELVE MO!c'TIIS) 

WASTE DISPOSAL DATA 

.NA._ DISPOSAL OF UST SYSTEM 
AllJ>_j;, DISPOSAL AND FINAL LOCATION OF ANY LIQUIDS FROM UST SYSTEM EXCAVATION 
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IV. SAMPLING DATA 
(GROUNDWATER SAMPLING DATA ONLY REQUIRED !F GROUNDWATER ENCOUNTERED 
DUR!NG CLOSURE ACT!VlTIES) 

..L SOIL AND/OR GrulUNOWA TEi! SAMPLE COLLECTION PROCEDURES 

..L TYPEOFSAMPLECONTA!NERSANDSAMPLEPRES!IB.VATIOlfiECHNlQUESUSEDFORSOJL 
AND/OR GROUNDWATER SAM! LES 

...4.. LABELING NUMBER OR DESIGNAnON OF SOU. ANO/OR GROUNDWATER SAMPLE USED 

.5_ TYPE OF SAMPLil<G EQUlFMENT USED (E.G., SF!JT SPOON. SHELBY TUBE, ETC.) 

.5_ PROCEOURES USEO fOR DECONTAM!NAT!ON OF SA.'&'LI"r!G EQlllPMEIIT 

.5_ F!ELDSCREEN!NG METl!OPOLOGY USED FOREACIISOILANDIORGROUNDWATER 
SAMPLE OBTAINED 

.5_ TYPE OF FIELD SCREENING INSTRUMENT USED 

...4.. LISTtNG OF FIELD SCREENING READINGS FOR EACliSOlL AND/OR GROUNDWATER 
SAMPLE OBTAINED 

..1.. CALIBRA noN DATE OF l'IELD SCl\EE!UNG INSTRUMENT 

...4.. !.OCAT!ONS AND DEPTl!S OF ALL SOIL AND/OR GROUNDWATER SAMPLts OBTAINED 
$1).ll, COPY OF CHAIN OF CUSTODYDOC\JMJ!NTATION FOR SOJLAND/OR GROUNDWATER 

SAMPLESSUBMJTTEDTOLABORATORY 
...4.. SAMPLE COLLECTOR NAME AND COMPANY AFF!L!ATION 

V. LABORATORY DATA 
(GROUNDWATER!.ABORATORYDATAONLYREQUIRED!FGROUNDWATER 
ENCOUNTERED DURING CLOSURE ACTIVITIES) 

Jliul,l,. COP!ESOFLABORATORYSAMPLEANALYSISDATASHEETSFORSOlLANO/OR 
GROUNDWATER SAMPLE 

hl>JlJl,_ DATESOJLAND/ORGROUNDWATERSAMPLESC<'.ILLECTED 
llJ>l1.!L DATE SOJLANDIORGROU1''DWATERSAMPLES RECEIVED BY LABORATORY 
Aru,JL DATESOILAND/ORGROU>IDWATERSJ\MPLESANALYZEDBYL~BORATORY AND TYPE OF 

MATI\JX,'.N/.LYZED(SOlLOR WATER) 
~NAME,ADDRESS,ANDPHONENUMBEROFLABORATORY?.NDNAMEOFSAMPLE 

ANALYST 
~ ANALYTICAL TEST METHODS USED FOR SO!LAND/OR GROUNDWATER SAMPLES 
Al&Jl,_ DETECT!ON!QUAN11TATION L!M!TS USED FOR LABORATORY TEST METI!ODS 
ARjLll.. DATE OF LABORATORY !NSTRUMENT CALIBRATION 

VI. MISCELLANEOUS DATA 

..L VISUAL SITE SV ALUATION 

..L SITE MAF ACCURATEL YDEPICTrnG DIMENSIONS OF FAClLITY PROPERTY BOUNDARJES, 
ABOVE GROUND STRUCTURES, ADJACENT STREET LOCATIONS, AND UST SYSTEMS 
(NUMBER OF TANKS ANO PRODUCf Lll<ES) 

JM_ MAPPED LOCATIONS OF KNOWN PRIVAT!l WELLS, PUBLIC WATER WELLS, OR 
MONITORING WELLS ON FACILITY 

.L. MAPPED LOCATIONS OF ANY"UTJLIT!ES EXPOSED DURING UST SYSTEM EXCAVAnON 

..L DESC!l.lPTION OFNAT.\IE SOJLS ENCOUNTiiRED DURJNG UST SYSTEM E."'<CA VATION {E.G., 
SAND, GRAVEL, CLAY, ETC.} 

..L MAPPED DEPTHS AND LOCATIONS O~ ALL SOlL AND/OR GROUNDWATER SAMPLES TAKEN 
l'ROMEXCAVATION 

J_ MAPPED LOCATION OF USTRECENTLYORl!lSTORICALLYREMOVED, ARANDONEO-Il<
PLACE, OR HAS UNDERGONE A CHANGE rn SERVICE, OR TEMPORARY CLOSURE BEYOND 
TWELVE MONTHS 

.L. MAPPED LOCATIONS OF OTHER US"Jo ~!'CL IN SERVICE 

..L MAPPED LENGT!i OF UST AND PROOUCT n -IE 
1/A. MAPPEDEXCAVATIONLIMITS 
...L CERTIFIED FllOl SAFEI'Y INSPECTOR NAME AND CERTIV!CA TE NUMBER 
...L LOCALF!REDEPARTMENT(NAME;ADDRESS;ZU'CODE;COUNTY;PHDNE) 
A!lJl_J;,.. COPY 01 JO DAY CLOSURENOTIFJCATION AND CLOSURE PB.'lMIT 

CDF012625 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

CLOSURE FORM (PART Ill) 

son. DISPOSAL/TREATMENT REQlllREMENTS 

Please provide the page number or appendix designation where the following items rnay be found 
iI1 the closure report: 

.MA_ Calculat.ed stockpile volume in cubic yards 

.NA_ De~cription of stockpile storage and S1aging (e.g, b=ed, covered, etc.) 

.Na... Stockpile sampling and field screening procedures. locations. dates, and results 
fil... Stockpile iaboratozy reports and chain of custody form 

In order to corup]y with the report requirements of OAC 1301:7-9-i,;, please refer to the Soil 
DisposaVTreatment Notification Fonn on the following page. The fi.t>1 page of the Soil 
Disposal/Treatment Notification Fonn should be completed for eech ~kpile generated. The 
second page of the Soil Disposal/Treatment Notification Form should be completed iftbe PCS is 
to be treated at a designated facility. 

Please consolidate 1he Soil Diwsal/frest.ment Notification Fonn encl related PCS iofounatinn in 
~te section of the clmmre rei;.ort The State Fire Marshal is required to tra--k and manage 
all info1D1ationderived from PCS generated in compliance with OAC 1301:7-9-!a. 
Consolidating the PCS info=tion ina sepa,ate section of the closure report will :fu:ilitate a 
faster review of the site file. 

CLOSURE FORM (PART IV) 

CLOSURE FORM CERTIFICATION STATEMENT 

The following certification ,tatcment must be completed by the UST Owner/Operator. The 
notarized written statement found at the end of the Soll Disposal/I'reatment Notification 
Form must also be completed if the PCS is to be treated. 

I certify that I have :i;ersonally examined and that I am familiar with the infannation submitted in 
this form, and based on my inquiry of those individuals immed;ately responsible for obtaining 
the infotmatiGn, I believe that the submitted illfermation is /rue, accurate and complete. 

Owner/opera/or's name (print) 
?,.e~,de-.t. 

I 
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WASTE DISPOSALDOCUMENfATION 

Mt!tbod and iocation of disposal of the excavated s:on from this site: 

No soil was excavated duriog the abandonment of thfl: UST system. 

Meth-0:d nnd dispo~l location of the residual liquids and sludges withia tbe UST: 

The n!Sidual quenching oil was removed from the UST ~d used by the UST owner. The residual sludges 
were 1emoved from \he UST and properly disposed ofby the UST own~. 

Methcd and dispi>Sal location of the ~idual liquids within the UST e:cavation zone: 

No excavation a.-:tivities were conduct-ad; therefore, no excavation zone was present. 
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fA7 
~ 
D•t•; 09/23/85 

CITGO PETROU:Ulf CORPORA!ION 
P. 0. Box 3758 

Tulsat Oklaboma 74102 

liATER!AL SAE/lTY DATA SHEEi" 

Trade Name: Cl1'GO Amplex SS 

CommGdi~y Code! 3s~o3s 

Synonyms: J.ubricating Oil 

CAS Reg. No.: HiXtOre. 

Citgo Index No. {CIN), Ol86 

Technical Contact: 
Hedical Emergency: 

(918) 561-5165 
(318) 491-6215 

-------------------------------
l!ATERt.U. l!AZAllD EVALUATlOll 

(?ei: OSl!h I s Jb·.urd Com.t.:.i..::ation 
St•ndard [29 CFR Part lYl0.1200]) 

HeaJtlu Hon-Hazardous. 

Precautionary Stat.e111.ent.~ Hane:. 

L GEh'ERIC COHPOSITlON/COMl'O!IElfXS 

ComPonents 
Refined Petroleum 
()U(s) 

Refin~d Pet.t:oleum 
Oil(s) 

Refined Naphth~ni~ 
Oil{s) 

ND.::. llo D-a.ta 

CAS ll 'I, 
64742-63-8 62-70 

or 
64742-62-7 40-SO 

34-56 

lfA ~ Hot Applicable 
01 &Ulli!DIARY'M n1i Sot,T.tWtD 'CORPOAA'nart 

Oral: 
Eye: 

Skin:-

lbln: 

LDSolrat); >15g/kg-:: 
Pr~ctic~lly Non-Irritating 
(O. 7-1.1 /110> Dra.tze) 
'Ron-ln:ita'dug. or Practically 
No~-Irritatinz (O-D.6/8, D~aize) 
Lt50/4H(rat): >S,540mg/~3 

Orol: I.DSQ(r.t), >15g(kg 
!hll>: LC50/4H(r•tl: >3310mg/m3 

Oral: LDSO(r•tl: >Sg/~g 

I 
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U. PHYSICAL DATA 

Fhysi~l Hazar~ Classification (Fer 2S ~ Part 1910~1200) 
-Oxidizer 
Pyropbox-ic 
Reactivity 
Stable 
Unstable 

Combutltible 
CQmpressed Gas 
~plosive 
Flamiiiable 
Organic Pc~oxide 

Mcltiug Point, 0 c(°F): NA 

,. 

Boiling Point, 760 amtRg, 
•c(°F): -301 ·(-575) VapGr Pressure, mm11g (25°C): -<lxl0-

3 

Specific Gravity 
(H

2
0~1): o.91 

Vapor Density {Air=l):>1 

Solubility in H
2
0, l BY Wt.: Negligible 

Evapontion-lt.a~e 
(Butyl Acc.tatc.~1) ! <1 

l,. Vohtiles By Vol.: Negligible 
pH of Undiluted '?roduct.: ND 

Appea~anct and Odor1 Amber liquid, mild odor~ 

Ill. FIRE AllD EXl!LOSION n•-r~ 

Flash Point, coc, •cc•ri, 182{360) NFPA* 

Flash Point, Pt!, •cc•F), l!D ~ealth: __L 

Yirc Point, CCC, oc(O.}'); 199(390) naamiability~ __L 

Re.activit.1~ _o_ 

ihminable. Limits in Air, % Vol.1 Lower:. NA Upper.: 

Ex~inguishing Media• CO
2

, dry cheai~*l• foao or ~ater fog. 

Special Fire Fighting Procedur¢; None. 

Unusual Fire or Ex:plgsion Raza~d: Wat.er ~ay c~use Irothing. 

*Citgo assignment ba~ed Qn aer evaluation p~r NEPA guid~li.a.es. 
Hazard Rating leest-o; ~ligbt-1; =oderate-1; high-3; e:c.tr91e-4. 

ND c lit> Data 
NA = Not Applicable 

NA 

LAS/38-038 
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IV. REACTIVITY DATA 

Stability: _...!_ Stable Unstable 

CQnditions Contribu~ing to Instability: None. 

Incompatibility: St.rang oxidants. 

Hazardous Decomposition Product9 (thermal. unless otherwise Specified): 
CO, CO

2
• 

Conditions Contributing to H,zardous -P?lymerization; None. 

V. SFILL 0~ LEAK PROCEllu!<1S 

Procedur~s if Material is spilled: 
Remove sources of heat or ignition, provide adequate ve~tilstion 1 contain 
leak, Absorb small spills with suitable 11atcri1l such. as ra.gs. 1 stuw or 
sand. Report spills as required to appropriate authorities. 

Waste Disposal: 
It is the responsibility of the user to determine if the materiil is~ 
hazardous w2ste at the time of disposal. 
Cht!ck '!>.efore disposing to be sure yor.t -re in compliance 41ith .di, 
applicable 1~~= and regulations. 

Prot~ctivc measu~es during rep~ir and mainteuaoce of contarainated equip,11cnt: 

Ref.er tc. Seclion VU - Special Protectioa !"formation. 
· Avoid ·pi'olooged contact witb use.d oil·, wasb. likin thoroughly with soap and 

water. 

--------------------------------
ND= No Data 
NA: Not Applicable 

bl SUl!SIOIARYOfTH~ SIJLITiflAN:D CORl'ORATIC$ 

LAS{:;B-038 
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VI. HEALTH HAZARll DATA 

He~lth Hazard Classification (Per 29 CFR Pb~t 1910.1200) 

• 

Carcinagen 
Animal Cnrtinogen 
Suspect Carcinotea 
Hutagell 
Highly Toxic 
'Ioxic 

Corrosive 
lr:titno.t 
Sensitizet.· 
Teratogeu 
Target Org.:11 

·.roxic:ity Suumacy: Slightly toxic. 1 pt. to l qt.. is appro::cUU.te le:t.bal o~l d6SC 
for 150 lb. hum..a. •dult. 

Acute Exposure 
lnh~h.t:ion: 

Symptoms: 
Low risk cf inhdati-0.11. tn enclosed .spaces ,or when hot., vapors 
may reach co0centi:o,ti"lnS 1mffitient to -cause dro'Wsioe,s, dizzi"' 
uesa, headache; nau$e~, or lung irritation. ttictp ah~ve TLV .nay 
cause chemical pneUO)o~iUs. 

Dermal C.o.:itact; 
Abso.rptio,1: 

Loi,a irritant. 
}JQ prtJbable acute. baza~d. 

Eye Cor.tnt:t: May ·•~ mildly irriuting. 

Ingestiunt 

>Qt.her Special 
Effec.ts: 

G~ne.rally law toxicity.. Very large Hl!>llllts may ca.use 
genera!.izcd depres.f.ion, b.eadac:he 1 drowd.ness, nausea,. vomiting or 
diarrhea. Small doses ~ay produce irrit•tion and diarrhe~. 
~rolocgtd aad/~r frequent contact ~!Y cause drying, cratking 
(deI111atit.i:s.) or folliculitiS'. 

None expected~ 

:First Aid and Elil~rsency Procedures for Acute Effect 
Inhal.E!ction: Remove to fresh air. Respiratory i.upport if necessary. 

Dermal~ 

Eyes: 

Ing.es:tion, 
Injection: 

Seef ~edical aid. 
Wash ~ith soap and ~at$r. Do not wear heavily contJminated 
clothing before laUDderiug. 
Flush with large- volumes of water. See phys-icia.."'l :i.f ;my 
complications arise. 
llo not induce vomiting. Seek medied aid. 
Subcutaneous Uljcction is b 1&edical emergency 
aid iimediat.ely. 

seek mcdi c.al 

Notes to Physician~ If viscosity 'is less tbirn 100 SUS at l00°F careful g•sLric 
lavag~ "ith tight fitting or cuffed tube is to be preferred over 
cmesis. If viscosity is greater t~n 100 SOS at I00°F. emegis ~•y be 
induced for large qU3Dtities~ 

ND~ No Data 

Aspi-Htion inay cause chemical pncWJtaQitis or lipaid pneU1Uoni~. 
SubcutancoU$ injccUon xequires prompt ~urgical debridement. l( 
not famili~r with t.e.chnique 1 seek skilled advice. ..
SUS viscosity ~t 100QF =- 33D. 

NA= Not Applicable LIS/38-038 
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Canton Drop Forge 
4575 Southway Street, S.W. 

Canton. Ohio 

v'il!\\ of the installation of soil boring B-1 at the western end of the UST. looking to the north. 

View of the installation of soil boring SB-2 at 
the eastern end of the UST. looking to the nord1. 
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I. SUMMARY: 

Hammontree & AssocialCS, Limited, has been retained as un Environmental 
Consultant by Bank One to conduct a Phase I (visual) Environmental Site 
Assessment of a 30 acre tract of land located at 4575 South Way Street SW, 
northeast quarter of Section 13, Perry Township, Stark County, Ohio. The property 
is owned by Canton Drop Forging Manufacturing Company. 

After a visual inspection of the site, an assessment of public records relating to the 
site and interviews with individuals who have knowledge of the property, this writer 
has concluded that: 

• Secondary containment is needed around the above ground storage tanks and 
the 55-gallon drums located on the subject property to erotect tho water 
system and surrounding soils from any leakage and/or spillage from these 
storage containers. 

• Soil samples should be \a.ken at the lagoons, the solidification pit, the landfill 
area, and the Bioremcdiation Cell to determine the construc\ion, content, ,md 
potential pollution potential of these strnctures. This information should be ..,...r, '5 
compared to an analysis of the nearest aquifer. i-J Am"' o..:, ~tna:' "I>• 'C> 

5;~ s~ /:,.,. 
• The oil/water separator used to treat the floor drain water, which is discharged 

into the storm water system, should be modified to prevent spillage/leakage 
from the oil skimmer onto the nearby soil. 

• The info1mation discovered regarding the pas! use or current use of the 
adjoining parcels suggest that adjoining properties have ha<l environmental 
concerns in the past. The impact on the subject property is unknown. 

JI. INTRODUCTION 

A. Ptirposc 

The objective of this site assessment is the investigation of any potential 
contaminants within the scope of the Comprehensive Environmental Response, 
Compensation and Liabilily Act (CERCLA), petroleum products, hazardous 
materials or waste, polychlorinatcd biphenyls (PCB's), underground storage 
ta1llcs, etc. The following Phase I Environmental Site Assessment lms been 
completed in accordance with ASTM Standard E 15:27 for Environmc,ual Site 
Assessments. 

As such, this report is intended to permit the user to qualify for the innocent 
landowner defense to CERCLA liability. 

HAMMONTREE & ASSOCIATES. LIMITED 
l 
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B. Special Terms and Conditions 

The services perfon11ed by Hammontree and Associates, Limited for this Ph:ise 
I Environmental Site Assessment were conducted in a manner consistent with 
the level of care and skill ordinarily exercised by firms similar to Hammontree 
and Associates, Limited, which are currently providing comparable services 
during the time frame in which this assessment was conducted. 

The client must recognize that the data, interpretations and recommendations by 
Hammontree and Associates, Limited are based solely on information reviewed 
by Hammontree and Associates, Limited. 

C. Limitation~ and Exceptions ofAssessmcnt 

It is expressly understood that the undersigned has not conducted any detailed 
engineering studies as to the integrity of the facilities or properties, nor has any 
test been performed to determine the presence of toxic, carcinogenic, or 
hazardous materials. The statements set forth in this assessment ore based 
solely on visual observations and interviews with individuals and governmental 
agencies believed to be informed and knowledgeable. The nature of this survey 
is necessarily limited in scope and therefore can not assure any pnrty that all 
probl~ms have been identified nor that all individuals having knowledge have 
been interviewed. The statements set forth in this assessment are not to be 
construed as a guarantee or warranty. There has been no analysis performed to 
identify lead-based paint, asbestos, drinking water quality, PCB's or radon. 

This site assessment of Canton Drop Forge does not include the four (4) parcels 
also owned by Canton Drop Forge to the south of Southway Street (Joseph 
Soehnlen's Allotment Lot 6, 7, 11, and 12). 

Parties other than the client and their agents may not rely on this re-port without 
the express written consent of Hammontree & Associates, Limited. 

D. Limiting Conditions aml Methodology tJsed 

No environmental site assessment can wholly eliminate Lmcertainty regarding 
the potential for recognized environmental conditions in connection with n 
property. Performance of this Phase I Environmental Site Assessment 
according to ASTM E 1527 methodology is intended to reduce, but not 
eliminate, uncertainty regarding the potential for recognized environmental 
conditions in connection with a property. 

Appropriate inquiry does not mean an exhaustive assessment of a c!eJI1 
property. There is a point at which the cost of information obtained or the time 
required to gather it outweighs the usefulness of the information and, in fact, 
may be a material detriment to the orderly completion of transactions. 

r:k1ntltc.~J.\1m100.UQc 
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Not every property will warrant the same level of assessment. Consistent with 
good commercial or customary practice, the appropriate level of environmental 
site assessment will be guided by the type of property subject to assessment and 
the infom1ation developed in the course of inquiry. 

III. SITE DESCRIPTION 

A. Locations and Legal Description 

1110 properly occupies approximately 30 acres and is located at 4575 Sou1hway 
Street SW in Canton, Ohio. The site is on the north side of South way Street and 
is between Navarre Road and Perry Drive. Attachment F "Title Search" contains 
a copy of the legal description and sixty-year title search as recorded with the 
County Recorder's Office, There is a traffic control and telephone casement 
along the southe:istern comer of the property. There is a railroad switch, 
roadway, East Ohio Gas, and an Ohio Power Company easement along the 
eastern property line. 

B. Site and Vicinity Characteristics 

The site is relatively flat with the lowest elevations in the center of the property. 
Thero are three eonds on the subject property. These ponds appear to be man 
made and are ut1lized for storrnwater retention and waste stream precipitation. 
Approximately 25% of the sile is occupied by structures, 4% by parking and 
drives, 5% by bodies of water, and 66% by open fields. To the north of the site 
is a railroad and vacant land; to the ea,;t !ll"e private residences and farrnland; to 
tl1c south is Southway Street; beyond Southway are various commercial and 
industrial properties, and to the west of the site is East Ohio Gas, Distribution 
Division. 

C. Site lmpmvemcnts 

The property has access to public sanitary sewer, bu s not have access to 
public water or storm sewer. The property contains evera waler wells, a water 
storage tower, an oil/water separator, and sever pumping stations, The 
existing structures include a two-story brick office and aluminum-sided forging, 
storage, and shipping center. Also there are buildings used for laboratory 
testing. 

PUMP HOUSE -At the eastern edge of the lagoon #2 there is a concrete 
block building. This structure serves as a pump house for the storm water 
and waste stream to be transferred from lagoon #2 to lagoon #3. To the 
north of the current pump house are the remnants of a former pump house 
that was utilized for storm water transport to Lagoon 113. 

WATER WELLS There have been at least two (2) water wells drilled on 
lhe subject property, The current wells are located to lhc northeast of the 
forging facility and near the powerhouse, These wells am housed in 
concrete block enclosure. M.J. Engel Drilling Company of Massillon, 
Ohio drilled these water wells in 1942 and 1943. The water pumped from 
these wells is stored in the elevated water storage tank. 

HAMMONTREE & ASSOCIATES, LIMITED 
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ELEVATED WATER. STORAGE T6,!::iK - This water storage tank was 
constructed prior to 1950, This water is utilized for process water, potable 
water, and fire protection to the facility. The tank has a capacity of 
110,000-gallons and composed of steel. 

OIL/WATER SEPARATOR - The oil/water separator was installed in 
January of 1996. This separator skims the oil from the processing facility 
floor drains into 55-gallon drums and pumps the 'clean' water into Lagoon 
#2. The oil placed in the drums is an open system and the drum must be 
placed correctly under the discharge piping to prevent spillage. There is a 
concrete curb located around the oil/water separator to direct oil ovcrllow 
from the drums back into the oil/water $eparator. 

There is a second oil/water separator to remove emulsified oil from the 
process stream, Bench tests were performed at Canton Drop Forge facility 
to dctetmine the most effective filtration method, The final separator 
combines the outflow from two separate treated Boiler House streams in 
order to lower the combined separator effluent to below 50 ppm of lime 
prior to being discharged in to the City of Massillon sanitary sewer 
system. This separator was installed in 1998. The City of Massillon does 
not require monitoring of this effluent. 

FORGING FACILITY AND OFFICE SPACE - This building has 
historically and is currently being used as a forging facility and office 
space. The current structure was built in several stages starting in 1945 and 
ending in 1958 on former private residences and fan11land. The interior of 
the building contains numerous offices, shipping/loading area, storage 
facility, and processing facility. Several storage containers containing 
hydraulic oil, propane, and various other oils were observed in the facilily. • I 

0 Th~re are several floor drains within tho stru~ture that the o erator statetl I" ,:jO li,-
d to the stotm s stem located on the sub ect ro ert evcm o c · (t• ,,_;~ 

oor rams 1c ewer ouse t :i.t are discharged 10 the Stark County 171!- .,,, -, 
Sanitary Sewer System and treated by the City of Massillon Wastewater -rO.-<"P-1 
Treatment Plant. most a o e s c as1ns oca e( m l e fi!,N' et,:i" 
par ·mg area o t e subject site are discharged into lagoon #2. There is one 5 ~ ,-lf" 
catch basin that is discharged to Lagoon# I. S '{S' 

D. User fnfom1ation Regarding Liens for Environmental Ha7.ards 

The owners report no knowledge of environmental liens or environmental 
hazards on the prope1ty. 

E. Current Uses of the Property 

Tho site is cun·ently used as a steel forging facility. 

F. Pasl Uses of the Property 

Prior use of,he site was investigated using Attachments B through K, including, 
where available, infom1ation from an ASTM Transaction Screening 
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Questionnaire, Historical Aerial Photos, Topographic Maps, 60-year Title 
Search, and appropriate local officials. The following persons/agencies were 
conracted as part of the preparation for this report: 

• Flistorical Aerial Photos, from the Stark County Engineer and Stark Coun\y 
Regional Planning 

• Ohio Department of Natural Resources: Division of Oil & Gas 

• Ohio Depa11rnent of Natural Resources: Division of Water 

• Historical Topographic Maps, from Environmental Data Resources, Inc, 

• 60 Year Title Search, from the Stark County Deeds and Records 

• City Directory Search, (not available) 

• Ohio Department of Commerce; Bureau of Underground Storage Tank 
Register 

• Fire Insurance Maps, from Environmental Data Resource, lnc. 

• Canton Drop Forging Manufacturing Company-owner 

All in formation indicates that the building on the property has been there since 
1942. Before 1942, the property was used as a private residence. 

Between 1942 and 1950 the property was owned by the United States Defense 
Plant Corporation, Thls plant was utilized during World War II to forge 
propeller hubs for aircraft. 

In 1950 the subject property was sold to Canton Drop Forge Manufacturing 
Company. The facility built by the United States Air Corp was utilized by 
Canton Drop Forge. 

Prior to 1979 a portion of the subject property was utilized as a landfill for all 
wastes generated at the site including oil sludge, floor sweepings, trash, rags, 
demolition wastes, concrete, a:nd other wastes. No records were found to 
suggest that this landfill was mitigated. 

G, Current and Past Uses of Adjoining Properties 

South of the subject property are several commercial and residential properties 
including the Silver Dollar Lounge, McKinney Trudans, Beaver Excavating 
Company, W&W Auto Sales, Allied Truck and Leasing, Northern Mobile 
Electric Company, and CND Machine Inc. To the west of the subject property is 
East Ohio Gas Distribution Office. North of the subject property is the Conrail 
Railroad and Beaver Excavating property. East of the subject property is 

HAMMONTREE & ASSOCIATES, LIMITED 
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fannland and private residences. Historical records indicate that this land has a 
history of farmland, private residences, industrial, and commercial properties. 

The Beaver El(cavating property 10 tbe north of the subject property is used to 
dispose of soils removed during the cutting and filling of construction projects. 

IV. RECORDS REVIEW 

A. Standard Environmental Record Sources. Federal and Stat~ 

A search of environmental records was conducted by Environmental Data 
Resources, Inc. The following databases were reviewed. 

• National Priority Lisi 
• NPL Deletions 
• Rcsouroe Conservation and Recovery Information System 
• State Hazardous Waste 
• Comprehensive Environmental Response, Compensation, and Liability 

Information System 
• CotTectivc Action Report 
• Licensed Solid Waste Facilities 
• Leaking Under!,'round Storage Tank (LlJST) File 
• Underground Storage Tank (UST) File 
• RCRA Administrative Action tracking System 
• Resource Conservation and Recovery Information System 
• Resource Conservation and Recovery lnfonnation System - Corrective 

Action Activity 
• Hazardous Materials Inlbnnation Reporting System 
• PCB Activity Database System 
• Emergency Response Notilica\ion System 
• Facility Index Sysrem 
• Toxic Chemical Release Inventory System 
• NPL Liens 
• Toxic Substances Control Act 
• Material Licensing Tracking System 
• Records of Decision of a Supcrfund site 
• Supcrfund (CERCLA) Consent Decrees 
• OH (Ohio) Spills 
• Fonner Manufactured Gas (Coal Gas) Sites 
• Mines Master Index File 
• Bureau of Underground Storage Tank Registrar 

While reviewing ttlcsc databases for the sub/. ect site, there were prope1ties 
identified as cnviro1,mental hazards wilhin I mi e of the site. 

I. C:anton Drop forge Inc, 4575 Soulhway St SW Box 690?, map ID 111. 
Snbjcct Property 
• Two (2) Leaking Underground Storage Tani, (LUST) - No further action 

letter i$sued by BUSTR for both (For reports, see attachment H: 
Miscellaneous Correspondence). 
• One of the LUST was removed in 1990 containing l,000-gal1011s of 

gasoline. 

HAMMONTREE &ASSOCIATES. LIMITED 
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• The other LUST was removed in 1999 containing l 0,000-gallons of 
quench oil. 

• Comprehensive Environmental Response, Compensation, and Liability 
Information System (CERCLIS) No further remedial action planned. 
Four (4) assessments have been performed at the facility. 

• Resource Conservation and Recovery Infonnation System (RCRIS)
small quantity generator of regulated wastes (<200 kg/mo), no reported 
vio \aliens. 

• Facility Index System/Facility Identification Initiative Program 
Summary Report (FINDS)• the following systems arc utilized: 
• Aeromctric Information Retrieval System (AIRS) Facility System 
• Enforcement Docket used lo manage and track information on civil 

judicial enforcement cases for all environmental statutes (DOCKET) 

• Master Sites List (SHWS) - the facility 1D number is 276-0130 and !he 
Environmental Protection Agency ID number is OHD004465 \42. 

• Emergency Response Database (SPILLS) - Damaged equipment caused 
an unknown amount of smoke to affect the air with air contaminants, 
odors, and smoke. 

• Division of Emergency & Remedial Response's Database (DERR)- the 
facility ID number is 276-0130. 

2. Beaver F.x~avating Company, fnc,, 4650 Southway Street S.W Mao ID# 
A2-A4 

• Resource Conservation and Recovery Information System (RCRIS) -
Small quantity generator ofregttlated wastes (<200 kg/mo), no reported 
violations. 

• Two (2) Undergroiind Storage Tanks (UST) 
• One (1) tank stores 10,000-gallons of gasoline. The tank and piping 

have cathodic protection and are IO years old. 
• The other tank (2) stores 20,000-gallons of diesel fuel. The tank and 

piping have cathodic protection and are l 0 years old. 

• Leaking Underground Storage Tank (LUST) - in 1999 a 4,000-gnllon 
tank containing new hydraulic oil was removed, A closure report was 
reviewed by BUS TR and a deficiency letter has been sent to the facility. 

3. Tmck Repair Building, 4700 Southway Street S.W., Map ID #BS 

• Leaking Underground Storage Tank (LUST) •· No further action letter 
issued by B USTR. 

4. East Ohio Gas Company. 4725 Southway S.W., Map ID #B6 

• Two (2) Underground Storage Tanks (UST). 
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• One ( l) tank stores 6,000-gallons of gasoline. The tank and piping 
have cathodic protection. 

• The other tank (2) stores 1,000-gallons of diesel fuel. The tank and 
piping have cathodic protection and are IO years old. 

• Leaking Underground Storage Tank (LUST) - No further action letter 
issued by BUSTR, 

• Resource Conservation and Recovery Infomiation System (RCRlS) -
large quantity generator of regt1lated wastes (>200 kg/mo), no rep01tcd 
violations. 

5. Maaco Auto Painting and Body Works. 1818 Hopple Avenue S.W .• Map TD 
#9 

• Resource Conservation and Recovery Information System (RCRTS) -
Small quantity generator of regulated wastes (<200 kg/mo), no repo11cd 
violations. 

6. Ohio Bell Telepiione, 4313 Sourhway Street, Map ID#CIO 

• Leaking Underground Storage Tank (LUST) - No fonher action letter 
issued by BUSTR. 

7, Overlane Transport, 4310 Southway. Map TD #Cl l 

• Leaking Underground Storage Tank (LUST) - 10,000 - gallon diesel 
fuel tank removed in 1999. No further action letter issued by DUSTR. 

8. Kohn Beverage Company, 4850 Southwav Street, Map lD #)2 

• Leaking Underground Storage Tank (LUST) - \he tank was removed, 
No further action letter issued by BUSTR. 

9. Rlue Vc)yet Transportatlon, Inc., 4821 Comorate St, SW. Map TD #Dl 3 
• Leaking Underground Storage Tank (LUST), a 10,000-gallon diesel fuel 

tank and a 1,000-gallon wasto oil tank were removed. No Further 
Action Letter issued by BUSTR. 

10. ZjevJer Roll & Nut House. Inc., 4848 Corporate St. SW, Map ID #Dl 4 
• Leaking Underground Storag0 Tank (LUST). No Further Action Letter 

issued by BUSTR. 

11. Rollins Trucking Company, 4884 Corporate St. SW, Map TD #15 
• Leaking Underground Storage Tank (LUST), a 2,000-gallon oil tank, a 

2,000-gallon diesel tank rcmovc<l. No Further Action Letter issued by 
BUSTR. 

12. Roadway Express, 4925 Southway SW, Mao JD# BJ 6 
• Leaking Underground Storage Tank (LUST). No Further Actio11 l.etter 

issued by BUSTR. 
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13. Cramers Inc,, 4926 South way SW. Map ID # F, 17 
• Leaking Underground Storage Tank (LUST). No Further Action Leuer 

issued by BUSTR. 

14. Vliet Asphalt Sealer Co lnc 4520 Vliet St. SW, Map ID# 18 
• Leaking Underground Storage Tank (LUST). No Further Action Letter 

issued by BUSTR. 

15. A)lied Truck Parts, 4216 Soµthway St. SW, Map ID #19 
• Leaking Underground Storage Tank (LUST). Initial Corrective Action 

Program Report has been received by BUSTR. 

16. Samsel Pipeline Co, 4938 Southway SW, Map ID if. E21, E20 
• Two (2) Leaking Underground Storage Tank (LUST), one (1) tank has a 

permit and/or SRR in file at BUSTR, pending submittal of closure 
report. The other tank (2) has a No Further Action Letter issued by 
BUSTR. 

17. Buckeye Co, Weldjng Supplies, 4969 Soulhway SW, Mao TD# F22 
• Leaking Underground Storage Tank (LUST). No Further Action Letter 

issued by BUSTR. 

18. Young White GMC T11lck, 4970 Southway St. SW, Map ID II F23 
• Leaking Underground Storage Tank (LUST). No Further Action Letter 

issued by BUSTR. 

19. Ritr.e\ Excavating. Inc .. 4141 Southway St. SW. Man ID# G24 
• Leaking Underground Storage Tank (LUST). No Further Action Letter 

issued by BUSTR. 

• Underground Storage Tank (UST) - 3.000-gallon tank containing diesel 
fuel. The tank is 7 years old with cathodic/galvanized steel piping. 

20. Custom Design Tech .• 1545 Whipple SW. Man JD # 25 
• Leaking Underground Storage Tank (LUST). No Fitrther Action Letter 

issued by BUSTR. 

• Underground Storage Tank (UST) - 3,000-gallon tank containing diesel 
fuel. The tank is 7 years old with cathodic/galvanized steel piping. 

21. Recs Plating, 5020 Southway St.. Map JD# 26 
• Leaking Underground Storage Tank (LUST). No Further Action Letter 

issued by BUSTR. 
• Underground Storage Tank (UST) - 3,000-gallon tank containing diesel 

fuel. The tan!< is 7 years old with cathodic/galvanized steel piping. 

22. MPS Corporation 4124 Southway St. SW. Map If)# G27 
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v. 

• Comprehensive Environmental Response, Compensation, and Liability 
Information System (CERCLlS) - No further remedial action planned. 
Four (4) assessments have been performed at the facility. 

• Resource Conservation and Discovery l11formation System (RCRIS) • 
large quautity generator of regulated water (>299 kg/mo). One 
violation exists for the compliance evaluation inspection concerning the 
generator in 1985. 

• Facility Index System/Facility Identification Initiative Progran1 
Summary Report (FINDS) - Aeromelric Information Retrieval System 
(AIRS) Facility System. 

• Master Sites List (SHWS) - The facility ID number is 276-0546 and the 
Environmental Protection Agency ID Number is OH0980610091. J 

• Division of Emergency & Remedial Response's Database (DERR)· The { 
facility TD number is 276-0546. i 

B. Physical Setting Sources 

Aerial Photos, Historic Topographic Maps, Soils Maps, Floodplain Maps, 
Wetland Maps and a site visit were used to identify the physical setting of the 
site. 

C, Historical Use Information 

~ 

~ 
(:, 

Review of historical topographic maps, aerial photos, and an interview of the ~ 
owner of the property identified historical uses. ~ 

' All of the information that was discovered during the preparation of this 
assessment indicates that the site has previously been used as a steel forging 
facility, a landfill, and a private residence prior to World War II. 

INf'ORMATlON FROM SITE RECONNAISSANCE AND INTERVIEWS 

~ Ii. 
~ ~ 

"" b Iii ... 
~ 0 

~ ~ 
I.., ?' 
.,. ' 
!t 
~ ~ 

The site reconnaissance was performed on September 18, 2000 with the assistance j ~ .J\ 
of Mr, Keith Houseknecht, the Canton Dro Forge Plant Engineering Manager. Q:- Q' jll 
Access to the forging facility was limited. Access to sevenil areas was restricted to ~ ~ 
Hammontree & Associates personnel. Areas that were not investigated ful y~ f 
include: die storage, bar cutting, tensile testing and laboratory, tlio shop, /., 
power/boikr house, one of the water wells, storage building, underground storage ~ 
tank farms. heat and beat area, process lime oil/water separator, and the facilities 
south of Southway Street. No photographs were permitted inside of the processing .,..5 
facility due to protection of tho Canton Drop Forge process. ia,.'O Ci, I'~ 

...i""'"" r<-7. :rO 45"1"1" <,"l '{,..o ~> 
Q1.. \ ;- ll e, 

-"? , C"fH<:, n O 'i> 
""<"'' '? ..... 
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A. Hazardous Substances jn Connection with Identified Uses 

Various materials arc used in connection with the nonnal operation of the 
forging facility, such as running forklifts, compressors, and other machine1y. 
See Attachment G for the list of material safety data sheets on file at Canton 
Drop Forge. The following materials are stored regularly at the subject property 
and utilized in the sieel forging process: 

• Between 1,000 and 9,999 pounds of Soda Ash stored in bags located in 
the Power/Boiler House. 

• Between I 0,000 and 99,999 pounds of Lime stored in a silo located 
north of the Power/Boiler House. 

• Between 10,000 and 99,999 pounds of Lime stored in bags located in 
the Power/Boiler House, 

• Between 100,000 and 999,999 pounds of Coal stored in vats or open
topped vessels (hopper) located in the Power/Boiler House, 

• Between 100,000 and 999,999 pounds of Alloy steel bars and forgings 
located throughout the facility. 

• Between 1,000 and 9,999 pounds of Aluminum Oxide (an abrasive 
compound) stored in bags located in the Heat Treat area. 

• Between 1,000 and 9,999 pounds of Aluminum Oxide (used for 
grinding wheels) stored in boxes located in the Heat Treat area. 

• Between 10,000 and 99,999 pounds of Petroleum Distillates (Lube and 
Hydraulic Oil) slored in Steel Drums throughout the facility. 

• Between 10,000 and 99,999 pounds of Petroleum Distillates (Lube and 
Hydraulic Oil) stored in Steel Drnms located south of the Die Storage 
area. 

• 4,300-gallons of Petroleum Distillates (Quench Oil) stored in vals or 
open-top vessels (three tanks) located in the Heat Treat area, 

• 1,300-gallons of Petroleum Distillates (Quench Oil) store<.! in vats or 
open-top vessels (one ta.nk) located in the Die Shop area, 

• Between 100,000 and 999,999 pounds of Refractory Materials stored 
throughout the facility . 

Three (3) 55-gallon drums of Sodium Hydrochlorite were located near the waler 
well to the 11011he:i.st of the forging buildings, These tanks are utilized to treat 
the water from the water well before being stored in the elevate<.! water storage 
tower. 

B. Hazardous Substance Containers 

There were several 55-gallon drums locate<.! in the forging building that 
contained oil products. Some of the dnims were stored on wood pallets in order 
for easy relocation by forklift. None of the~e drums appeared to have secondary 
containment. These substances have been idcntilie<.1 in section V .A. There were 
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floor drains located in the forging facility that connect to the oil/water separator 
and storm water system. 

There are several acetylene and oxygen tanks are located on the north edge of 
the subject property. These tanks arc located in a covered storage area. 

A quart of motor oil was observed within the well house located to the northeast 
oflhe forging facility. 

Several 400-gallon portable storago tanks (totes) were observed through the 
facility. These tanks appeared to contain lube hydraulic oil. No sccont!ary 
containment surrounded these tanks. 

C. On Site Storage Tanks 

Underground storage tanks (UST's) are currently regulated by the USEPA, the 
Bureau of Underground Storage Tank Regulations (BUSTR) and tllrough 
regulations found in 40 CFR Part 280. If tanks were removed prior 10 the 
closure regulations, no soils or water analysis would have been taken to meet 
the present USEPA and BUSTR clean up limits for Benzene, Toluene, 
Ethylbenzcnc, Xylene, Total Lead and Total Petroleum Hydrocarbons. 

UST's that have been properly registered with BUSTR arc tem1cd Registered 
Underground Storage Tanks (RST's). RST's and leaking RST's (LRST's) are, 
identified by BUSTR records. Unregistered US1"s and leaking UST's (LUST's) 
am identified by interviews, historical !ire insurance maps, fire department 
records and on site evidence, 

Two (2) leaking underground storage tanks (LUST) were abandoned/removed 
February 19, 1990 and February 23, 1999 by Joseph A. Jeffries Company Inc 
and Flynn Environmental Inc, respectively. Tank #I was a 1,000-gallon tank of 
steel construction, which stored and dispensed gasoline, The location of the fill 
line was directly above the location of the removed LUST on the east side of the 
forging bttilding. After reviewing the Underground Storage Tank Closure 
Assessment of Canton Drop Forge (attachment H) analytical results showet! that 
Total Petroleum Hydrocarbons (TPH) ranges from 70 lo 440 mg/kg, where as 
lhe detectable limit is 70 mg/kg. The analytical result showed that Lead ranges 
from 27 to 36 mg/kg, where as the detectable limit is 2.5 rnglkg. Tank 112 was a 
10,000-gallon steel tank, which stored quenching oiL The location of this LUST 
was east of the power/boiler house. After reviewing the Underground Storage 
tank Closure assessment of Canton Drop Forge (attachment H) analytical results 
showed that Total Petroleum Hydrocarbons (TPH) ranges from 38 to 431 
mg/kg, where as the detectable limit is 10 mg/kg. This tank was cle~ned and 
abandoned in place due to the proximity of other underground storage tanks. 
!30th of these removed/abandoned underground storage tanks were issued a no 
further action letter by B USTR. 

There are several underground storage tanks located around the facility 
cont:i.ining he:i.ting oil. The capacity, location, and material stored am as 
follows: 
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• 20,000-gallon Fuel Oil #6 tank located east of the Power/Boiler House. 
• Three (3) 10,000-gallon Fuel Oil #6 tanks located east of the 

Power/Boiler House. 
• Four (4) 25,000-galton Fuel Oil #2 tanks located south of the Die 

Storage area. 

There arc several aboveground storage tanks located around the facility. The 
capacity, location, and material stored are as follows: 

• 3,000-gallon Petroleum Distillates (used oil) tank located to the north 
of the Power/Boiler House. This tank was not observed. 

• 1,500-gallon Petroleum Distillates (used oil) tank located to the 
southeast of Lagoon #2, attached to the oil skimmer. Due site visit 
appeared to be approximately 80% full. Tiiere was no seconda1y 
containment around this tank. 

• 250-gallon Kerosene tank located south of the Die Storage area. This 
tank was not observed. 

• !SO-gallon Diesel Fuel #2 located north of the storage huilding. This 
tank was not observed. 

• 20,0QO.gallon l?etroleu,n Distillates (used oil) located northeast of the 
equipment storage area. This tank was to be removed in the near 
future and did not have secondary containment. 

• 1,000-gallon Propane tank located on the north edge of the subject 
property as well as several smaller portable propane tanks. 

• 1,000-gallon Diesel Fuel #2 tank loc;i.ted east of tho storage building. 
This tank had secondary containment surrounding the tank. 

• 110,000-gallon water storage tank localed on the north edge of the 
subject property. 

D. Indications of PCFl's 

PCJl's are associated with electrical transformers, capacitors and substations 
both public and private. They were used to reduce the possibility of electrical 
fires, and also sometimes appeared in hydtaulic fluids. Fluids contained in 
some transformers (PCB-bearing) have been de(ermined to be carcinogenic. 
Transformers are either PCB contaminated (more than 50 ppm) or non-PCB 
contaminated. 

There was an electric.substation on the northeast side of the operating building, 
these transfonncrs are non.PCB contaminated according to Canon Drop Forge 
facility personnel. These transformers have been retrofitted by SD Meyers to 
contain less than SO ppm of PCBs. The gages are inspected regularly. 

There were also four (4) PCB-bearing transformers located within the facility, 
two (2) in tho heat treating shop, one (1) in the equipment storage area, and one 
(I) in the forge shop. All of these transformers arc locked, enclosed, and the 
gages are regularly inspected. 

The local electric company is American Electric Power, 
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E, Solid Waste Disposal -;;' 

In 1993, samples were taken rrom Lagoon #1 to determine the depth and :,.._ 01~; 
concentration of the oil sludge that had settled to the bottom of the lagoon. This k 
sludge was then removed and placed in a Bioremcdiation Cell on the eastern 
portion of the subject property. The cell was originally created to reduce the 
amount ofhydroearbons in the sludge removed from Lagoon #1 d La.,0011 #2. 
This Bioremediation Cell fail~d to rid the sludge of the desired amount of 
hydrocarbons and was therefore returned to Lagoon /11. Lagoon # 1 was lined 
with clay, the Bioremediation Cell material as placed on top of the clay li11cr, ,( 
a<1d a clay cap covered the cell material. The area were the Bioremediation Cell I);~{ 
was located was@eaned up according ~ Canton Drop Forge personnel and. f'> 1 r, 
covered with slag approxtmately a year taler and used to store steel malerial, {/ff f 

A pottion of the subject property was utilized as a J;mdfill fo~e1"' 
generated at the site prior to I 979 including oil sludge, floor sweepings, trash, 
rags, demolition wastes, concrete, and other wastes. Approximately eight acres 
of land on the eastern portion of the subject property near lagoon #3 was utilized 
as a dump and cover landfill. It is reported that the landfill was covered with ~ 
clay soil, the thickness of this is unknown. Some reports state that part of this 
landfill might have still been utilized up until 1981. 

At the northeast comer of lhe SL!bject property there was a pile of reinforced 
concrete slabs from fonner buildings. The adjoining property to the east had a 
large pile of tires stored behind the facility. The adjoining property to the north 
is utilized to ,lispose of soil and construction materials. 

Abandoned machinery was observed to the no11hwest of LagoOI'\ #3. 
Hammontree & Associates personnel were assured tbat all fluids had been 
drained from this equipment 

To the nmth of Lagoon #2 is a Fly Ash Solidification pit. This pit is used to 
dewater the fly ash. The fly ash is then removed rrom \his pit and piled to the 
south of the pit prior to being removed from the property. 

Various materials are disposed of off-site. Industrial waste such as dirt, ash, 
scale, and oil has been removed from lhe facility and landfilled 46 limes as of 
9/00. Fly ash from the boilers has been removed from the subject property ten 
times before 8/4/00. Waste blow down lime has been removed from the subject 
property six times as of 9/00. One to two limes per year the presses arc 
shutdown and the hydraulic oil is removed from the presses. This oil is mixed 
together and cleaned by several filters before beie1g placed back into the presses. 

HAMMONTREE & ASSOCIATES, LIMITED 
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F. Air Pollution Potential 

Canton Drnp Forge has to meet Stark County emission limits for sulfur dioxide 
on three (3) of the boilers. On boiler #1 a maximum of 5.0 pounds of sulfur 
dioxide per MM Blu actual heat input is allowed. On boiler #2 and 113 a 
maximum of \.6 pounds of sulfur dioxide per MM Btu actual heat input from ,-_:i ,... 
each boiler is allowed. -i ~ o:j' ,.-o 0 1-(l,,-'11 

0 r-l o.-:> ~.I',,, rr·o 
Within !he processing facility several unattended open fires were o@eu~ 
the Hammontree & Associates personnel. The source of these fires i unknown, 
Canton Drop Forge admits to occasional fires including motors burning up au 
pallets catching on fire. In the past ten years, Canton Drop Forge has required 
assistance from the Pe!1'y Township Fire Department once. There are routine 
inspections performed on the fire extinguishers, 

G. physical Setting and Miirration Potential 

According to the Stark County Soils Survey the soil at the subject site is 
pl'edominantly Urban Land (Ur), These soils occur in large industrial 
complexes. Due to the large amounts of cut and fill operations in these soil 
areas a soil profile does not exist. The lots located south of Southway Stl'eet 
contain soils predominately composed of Chili Silt Loam. 2 to 6 Qcrccnt slopes 
(CpB), Canadice Silt Loam (Ca), and Conotton Gravelly Loarn, l 8 to 25 percent 
slopes, moderately eroded (CyE2). Erosion is a hazard of these soils a.~ well os 
droughtiness in the Conotton soils and wetness in the Canadice soils. 

Due to the topogrnphy and the tendency of ground water to follow the surface 
topography, the likely ground.water gradient is flowing both to the northwest 
and to the south. 

Near the southwestern corner of the property is Lagoon #1. This lagoon is used 
to collect stom1 water from the facility as well as to store the Biorcmcuiation 
Cell material between two layers of clay. Lagoon #2 is located ne'lf the south 
central portion of the property, This lagoon is used to collect the water from the 
oil/water separator as well as collect stom1 water from the facility by way of 
overland flow. Residual oil is removed from Lagoon #2 by way of an oil 
skimmer and the water is pumped to Lagoon #3, 

There was very stressed vegetation surrounding Lagoon #1 and Lagoon #2, 
Explanation$ for the vegetation at Lagoon #1 include very steep banks and 
removal of the sludge on the bottom of this lagoon in 1995, Due to the steep 
slopes, water quality could not be observed. Lagoon #2 had oil stains on the 
soil around the entire perimeter of the lagoon as high as two feet above the 
water level. The soil below the oil skimmer and the pump house appeared to be 
a sludge-like material. There was oil sheen 011 the surface of Lagoon #2, The 
oil skimmer was not ntnn.ing dun····n·g· the. site visit and Hammontree & Associatev 
personnel were told th'!ct_lhe skimmer only runs when it is necessary. n , 

a.goon ... waslltsoe)·e· xcavilteli in oroeno c · r m c ottom and . J} 
sidewnlls oftbe lag()Ol)----------- -s:__l"o 
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VI. FINDINGS AND CONCLUSIONS 

We have perfonned a Phase I Environmental Site Assessment in conformance with 
the scope and limitations of ASTM Practice E 1527 of a 30 acre tract of land 
located at 4575 Southway Street SW, northeast quarter of seclion 13 in Pcny 
Township, Canton, Ohio. Any exceptions to, or deletions from, this practice are 
described in Section !LC. of this report. 

We recommend: 

• Contrnctors performing demo1hion, renovation, or construction activities on the 
site should inform the owner should suspicious OT stained soils be encountered. 
These contractors should also use appropriate precautions when dealing with 
lead-based paints and asbestos containing materials, 

• Secondary containment should be added around the aboveground storage tan.ks. 
Secondary containment of these structures will deter leakage from draining 
directly into the water and storm water system by way of the floor drains or onto 
the soil surrounding the facility. 

• Two (2) active water wells arc located on the subject property. When these 
w~lls are no longer necessary, they should be properly abandoned and sealed 
according to the Ohio Environmental Protection Agency and Ohio Department 
of Natural Resources guidelines. For more information regarding this procedure 
contact The Ohio Department of Natural Resources: Division of Water, Water 
Resources Section at 1939 Fountain Square, Columbus, OH 43224-1360, (614) 
265-6740. · 

• This writer observed several practices within the facility that were questionable 
concerning safe operation,·. A review should be initialed to resolve potential 
hazards before they become a problem. Tn relation to his assessment, all 
hazardous material containers should be provided with secondary contninmcnt 
whether a 55-gallon drum OT a 400-gallon tote, All of these have the potemial to 
contaminate the property if not properly contained. 

• All unused storage tanks and drums should be drained and removed from the 
subject property and disposed of properly. 

Soil samples should be taken from all three (3) lagoons and the Fly Ash 
Solidification pit. Due to the clay layers surrounding the Bioremediotion Cell 
material, samples ta.ken from Lagoon #1 should not be taken deeper than the 
bottom clay layec These samples should be analyzed to determine the 
construction of the lagoons and the pit and to determine the extent of potential 
pollution and the depth of the sludge. This information should be i1tilized to 
estimate the sludge accumulation rate and therefore the timeframe in which 
sludge should be removed from the lagoons to prohibit the transfer of materials 
lo the finish lagoon. Lagoon # I and #2 were mitigated in 1995, however the 
oil/water separator was not installed until 1996 and it appeared that oil is still 
entering Lagoon #2, 
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Soil samples should be taken at various locations within the landfill area on the 
eastern portion of the property. The genera\ content of this landfill should be 
detennined as well as the ex rent of this landfill activity throughout the property, 

The groundwater assessment performed by R & R International, Inc. should be 
used to determine if operations at Canton Drop Forge have affected the integiity 
of the aquifer, 

The oil/water separator located to the south of the facility should b<:: modified to 
reduce the amount of oll spillage during transfer to the portable storage 
containers, The soil surrounding this oil/water separator should be 
removed/cleaned to allow the spill and storm water pollution prevention team at 
Canton Drop Forge to detect potential leakage/spillage of the oil. 

• Unused process equipment located on the eastern portion of the property should 
be properly drained of all fluids and removed from (he subject property if not 
being used for spare parts, This action will reduce future contamination of the 
subject property. 

Soil samples should be taken from the location of the fernier Biorcmediation 
Cell located on the eastern portion of the subject property, These samples 
should detemiinc if all contaminated material was removed when the contents 
were transferred to Lagoo11 # L 

We hereby state that to the best of our knowledge and belief,.,, 

The statements of fact contained in (his report are true and correct. 

The reported artalyses, opinions, and conclusions are limited only by the reported 
assumptions and limiting conditions and are Hammontree and Associates, Limited's 
unbiased professional analysis, opinion and conclusions, 

Hammontree and Associates, Limited's compensation is not contingent on nn action 
or event resulting from the analysis opinions, and conclusions developed in lhis 
report. 

We have made a persona\ inspection of the property that is the subject of this roport. 

This report, to the best of our knowledge, is forwarded as an accurate representation 
of the site condition at the time of this report, 

Sara E, Grecmore, E.I.T. 
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CANTON DROP FORGE AND MANUFACTURING FACILTY 
PHASE I ENVIRONMENTAL SITE ASSESSMENT 

INTERVIEW 
WITH KEITH HOUSEKNECHT, MANAGER OF PLANT ENGINEERlNG 

SEPTEMBER 18, 2000 

• LAGOONS PUMPED 1 to 2 to 3 
• STORM WATER from OVERLAND FLOW and CATCH BASINS FLOW to 

LAGOON I and PUMPED to LAGOON 2 
• ... have UST EXEMPTION (heating oil, fuel #2 and #6) 
• ABOVE GROUND STORAGE TANKS 
• Nl'A LETTER from BUSTR for LUSTs 
• FLOOR DRAINS FLOW to OIL/WATER. SEPERATOR where OIL is 

DISCHARGED into DRUMS for REUSEfRECYCLE and WATER DRAINS to 
STORM WATER SYSTEM 

• PROCESS LTME SOLUTION is FILTERED and DISCHARGED to TANK and 
LIQUID is DISCHARGED to MUNICIPAL SANITARY at COUNTY'S REQUEST 
(the discharged liquid is not monitored) 

• PROCESS STAGES 
l, FORGE RECEIVES STEEL BARS (size val'ics from 4" round to 14" square and 

20' long) 
2. BARS are CUT into SMALLER PIECES, APPROX™ATELY 10" to 6' LONG 
3. PfECES arc HEATED to BETWEEN 1800°F and 2400°F in FORGE 
4, PIECES arc SHAPED by BEATING, SHOT BLASTING, FLASH, and 

GRINDING 
• FORGE CONDUCTS SOME TESTING, TNCLUD!NG TENSILE TESTING, bllt 

does not PAINT or ACID ETCH 
• , .. have MSDA SHEETS for MINERAL BASED OIL, GRAPHITE, and 

LUBRlCA TING OILS & DIE LUBRICANT 
• OIL RETAINED by OIL SKIMMER at LAGOON 2 is DISCHARGED into an 

ADOVEGRAOUND STORAGE TANK and HAULED OFFSITE 
• .. ,to IMPROVE OIL'S VISCOSITY, GRAPHITE (primary lubricant) is ADDED to 

DIE LUBE 
• I to 2 TIMES A YEARS, BYDRAULIC OIL is REMOVED from PRESSES during 

~•. SHUTDOWN and MIXED TOGETHER and CLEANED BY A SERJES OF 
FlL TERS TO REMOVE PARTICULATE and MOISTURE BEFORE BEING 
REPLACED 

• CYLINDER OJL COMBINES with STEAM in PISTONS and is DISCHARGED to a 
TANK AT THE POWERHOUSE 

• EVERY 1 to 2 YEARS, BYDROCHLORIC ACID is USED to in LINE CLEANING 
by a PRlVATE CONTRACTOR 

• INDUSTRIAL WASTE such os DIRT, ASH, SCAI.E, and OIL has been REMOVED 
to a LANDFILL 46 TIMES this YEAR 

• FLY ASH from BOILER has been REMOVED 10 times BEFORE 8/4 of this YEAR 
• WASTE BLOW DOWN LIME has been REMOVED 6 times this year 

HAMMONTREE & ASSOCIATES, LIMITED 
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CANTON DROP FORGE AND MANUFACTURING FACILTY 
PHASE l ENVIRONMENTAL SITE ASSESSMENT 

• 2 NATURA I. GAS I or #6 FUEL OIL BOlLERS USE BRICK STACK 
• COAL BOILER USES OWN STACK WITH SCRUBBER (covered under Titlo) 
• The BIOCELL was located up on the hill at the eastern portion of property to get rid 

of HYDROCARBONS removed from Lagoon #1 
• Added "stuff' to it but did not remove HYDROCARBONS 
• Therefore the biocell material was removed from this area and placed between 

clay layers in Lagoon #1 
• TESTING and CLEANING of the SOIL was performed by CRITTER company 

• LAGOON #I contains a LINER, BIOCELL MATER1AL, and a CLAY LA YER 
• ... have PERMIT to DUMP, but DON'T 

P, 03/22 

• USED to DUMP FLASH TRAPPINGS over a LARGE AREA, then MOVED to , r 
OFFSITE HOPPER to WAIT for a HIGHER PRICE (now they ship it off site /\J Q 

• BIOCELL area has been FLATTENED, filled with clean material l!fld COVERED 
with 8" to 10" of SLAG and USED to STORE STE covere approximately oM 
year after cleaning) 

• FORGE USES NATURAL GAS, not HEATING OIL 
• OCCASIONAL FIRES INCLUDE PALLETS and MOTORS burning up and 

FORGE has had l FIRE that REQUIRED ASSlSTANCE from FIRil 
DEPARTMENT since K. H. has been at the FORGE (10 YEARS) 

• , .. have INSPECTION PROGRAM for FIRE EXTINGUISHERS (routine inspection) 
• 4 PURE PCB TRANSFORMERS LOCATED at FORGE 

I. 2. _.,in HEAT TR.EATING SHOP 
2. 1.. .in EQUIPMENT STORAGE 
3. I. .. in FORGE SHOP 

• ALL 4 nrc LOCKED and ENCLOSED and lNSPECTED by SD MYERS 
(contracted to clean up PCB spill) 

• ALL OTHER TRANSFORMERS have been RETOFILLED (level< SO) 
• TRANSFORMERS have GAGES to inspect PCB levels 

• ... have LAB, but NO INVENTORY LIST 
• SPC/SWP3 IMPLEMENTED 
• CONDUCT OIL ANALYSIS for DIELECTRIC PROPERTIES 
• PERFORM HOT TENSILE TESTS in the GREEN BUILDING across SouLhway 

Street 
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Signature and Environmental Professional Statement 
We declare that, to the best of our professional knowledge and belief, we meet the definition of 
Environmental Professional as defined in §312.10 of 40 CFR 312. 

We have the specific qualilications based on education, training, and experience to assess a 
property of the nature, history and setting of the subject property. We have developed and 
performed the all appropriate inquiries in conformance with the standards and practices set forth 
in 40 CFR Part 312. 

~j)j L#)@il 
Ashish Deshmukh, PhD lK 
Manager 

~ /11· /,,, __ _ 
Jeanne M. Tarvin, PG, CPG 
Principal 

ENVIRON International Corporation 
175 North Corporate Drive, Suite 160 
Brookfield, Wisconsin 53045 
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1 Introduction 
1.1 Objective 
ENVIRON International Corporation (ENVIRON) was retained by Godfrey & Kahn, S.C. on 
behalf of Canton Drop Forge, Inc. ("GDF" or the "Company") to conduct an environmental 
review of the GDF facility at 4575 Southway Street in Canton, Ohio (the "site" or the "facility"). 

The objective of the Phase I ESA, which was conducted in conformance with the scope and 
limitations of ASTM lnternational's Standard Practice for Environmental Site Assessments: 
Phase I Environmental Site Assessment Process E1527-05 (the "ASTM Standard"), was to 
identify Recognized Environmental Conditions (RECs), as defined in the ASTM Standard. 
ENVIRON's regulatory compliance review is a limited screening tool and is not a substitute for a 
comprehensive multi-media compliance audit. 

1.2 Scope of Work 
The environmental review included the following tasks: 

• A visit to the site by Ashish Deshmukh and Meghna Nooyi of ENVIRON on July 18, 2012, 
to observe the exterior and interior features of the site and to identify the uses and 
conditions specified in Sections 9.4.1 through 9.4.4.7 of the ASTM Standard. In addition, 
ENVIRON observed the adjoining properties from the site or adjacent public thoroughfares. 
Photographs taken during the site visit are presented in Appendix A. 

• Interviews during the visit with the following site employees (year of initial hire at the site 
indicated in parentheses): Brad Ahbe, President (1987); Sean Denman, Safety Director 
(2012); and Michael Slates, Maintenance Superintendent (1987). The aforementioned 
individuals are referred to herein as "facility personnel." The facility personnel interviewed 
by ENVIRON were identified by the Company as having good knowledge of the uses and 
physical characteristics of the site, as well as of regulatory compliance matters. 

• A review of information contained in federal and state environmental databases, as 
obtained from the sources noted below: 

- A radius report prepared by Environmental Data Resources, Inc. (EDR) (see Appendix B), 
which presents the results of searches of federal and state databases for the subject site, 
as well as properties near the subject site. The radius searched for each database, as well 
as the databases themselves, was selected in accordance with the ASTM Standard. 

- The United States Environmental Protection Agency's (USEPA's) Envirofacts database, 
which provides site information, contained in multiple USEPA regulatory databases. 

- The USEPA's Enforcement and Compliance History Online (ECHO) database, which 
provides information on sites' enforcement and compliance history. 

• The USEPA's Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA)-Potentially Responsible Party (PRP) database, which was searched to 
determine whether the Company is listed as a PRP at any Superfund sites. 

• The USEPA's Comprehensive Environmental Response, Compensation, and Liability 
Information System (CERCL\S) database, which was searched to determine if any current 
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or past off-site waste management facilities used by the Company or its known 
predecessors are listed on the National Priorities List (NPL) or CERCLIS. 

• The Occupational Safety and Health Administration (OSHA) Establishment Search 
database, which provides site-specific information on OSHA inspections. 

• A review of standard historical sources and local agency inquiries, as defined in the ASTM 
Standard. The following resources were reviewed: 

- Readily available historical sources (as identified in Section 4.2 of this report and 
included as Appendix C) to develop a history of the previous uses of the site and 
surrounding area. 

- Historical and site-specific information oi:,(2:. . ;rom the following local agencies: Stark 
County Auditor's Office (Auditor), the Stark County Recorder of Deeds (Recorder), Ohio 
State Fire Marshall's Office - Bureau of Underground Storage Tanks Registration 
(BUSTR), Stark County Health Department (Health Department), and the Canton Fire 
Department. 

- Documents received from Ohio EPA's Northeast District Office, and Ohio EPA's 
Division of Emergency Remedial Response regarding the presence or absence of 
contamination at the site. 

• A review of documents provided to ENVIRON by facility personnel, including environmental 
permits, waste manifests/off-site waste disposal information, correspondence with 
regulatory agencies, facility-prepared plans and procedures, and chemical use information. 
In addition, ENVIRON was provided with the following previous environmental assessment 
reports: 

- Solid Waste Disposal Site, prepared by Canton Drop Forge, dated June 1978 (the 
"1978 Waste Disposal report"); 

- Correspondence between Ohio EPA and Canton Drop Forge regarding historically 
buried drums and sludge at the facility, in July and August 1983 (the "1983 
correspondence"); 

- Closure Report for One Underground Storage Tank at Canton Drop Forge, Canton 
Ohio, prepared by The Joseph A. Jeffries Company, Inc., dated March 1990 (the "1990 
Jeffries Company UST Closure report"); 

- Screening Site Inspection Report, prepared by Ecology and Environment, Inc., dated 
August 1991 (the "1991 E&E Screening Site Inspection report"); 

- Letter report regarding the Expanded Site Inspection Prioritization for Canton Drop 
Forge and Manufacturing Company, prepared by PRC Environmental Management, 
Inc., dated May 1992 (the "1992 PRC Expanded SI Letter report"); 

- Preliminary Soil and Groundwater Assessment of Canton Drop Forge, Inc., prepared by 
Hammontree & Associates, Ltd., dated February 1993 (the "1993 Hammontree Phase II 
report"); 

- Preliminary Soil and Groundwater Assessment, prepared by R&R International, Inc., 
dated March 1993 (the "1993 R&R Phase II report"); 
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- Lagoon #1 Re-Construction/Biocell disposal Summary Report of Feasibility Analyses, 
prepared by Parsons Engineering Science, Inc., dated May 1997 (the "1997 Parsons 
Lagoon 1 report"); 

- Environmental and Geotechnical Sampling, Analyses and Treatability Testing of 
Lagoon No. 2 Depositional Material at Canton Drop Forge, Inc., prepared by Parsons 
Engineering Science, Inc., dated September 1997 (the "1997 Parsons Lagoon 2 
Sampling report"); 

- Small Quantity Generator Review, prepared by Parsons Engineering and Science, Inc. 
dated March 199R (t~c "1998 i'orsons SQG Review report"); 

- Underground Storage Tank Closure Assessment for Canton Drop Forge, prepared by 
Flynn Environmental, dated February 1999 (the "1999 Flynn UST Closure report"); and 

- Environmental Site Assessment, prepared by Hammontree & Associates, Ltd., dated 
September 2000 (the "2000 Hammontree Phase I report"). 

• A review of physical setting sources, as defined in the ASTM Standard, including: 

- the current USGS 7.5-minute topographic map that shows the area on which the site is 
located; and 

- geologic, hydrogeologic, or hydrologic sources as provided in the EDR report, and in 
the above-listed previous reports. 

1.3 Reliance and General Limitations 
This report has been prepared for the exclusive use of Godfrey & Kahn, S.C. and may not be 
relied upon by any other person or entity without ENVIRON's prior express written permission. 

This Phase I ESA is considered current only for a period of 180 days from the site inspection. 
The conclusions presented in this report represent ENVIRON's best professional judgment 
based upon the information available and conditions existing as of the date of the review. In 
performing its assignment, ENVIRON must rely upon publicly available information, information 
provided by the client and information provided by third parties. Accordingly, the conclusions in 
this report are valid only to the extent that the information provided to ENVIRON was accurate 
and complete. This review is not intended as legal advice, nor is it an exhaustive review of site 
conditions or facility compliance. ENVIRON makes no representations or warranties, express or 
implied, about the conditions of the site. 

ENVIRON's scope of work for this assignment did not include collecting samples of any 
environmental media. As such, this review cannot rule out the existence of latent conditions, 
and is intended, consistent with normal standards of practice and care, to assist the client in 
identifying the risks of such conditions. 

The scope of work for this assessment did not include an asbestos survey or inspection. 
According to federal OSHA regulations (29 CFR §1910.1001) and the Model Accreditation Plan 
(MAP; 40 CFR Part 763, Subpart E, Appendix C), the inspection, testing, evaluation, and/or 
sampling of suspect asbestos-containing materials must be conducted by an accredited 
inspector; these activities were not performed as part of this environmental review. 
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2 Summary of Conclusions 

Phase l Environmental Site Assessment 

ENVIRON was retained by Godfrey & Kahn, S.C. on behalf of GDF to conduct an environmental 
review of the GDF facility in Canton, Ohio, which it operates as a steel forging facility. The 
purpose of the assessment was to identify RE Cs, which are defined in Section 6. 

To help evaluate the business risk of the identified environmental findings, ENVIRON 
considered various factors, exercised its judgmeht, and categorized these findings, based on a 
materiality threshold of $25,000, as follows: 

Material - Confirmed or otherwise demonstrated impairment of environmental 
media or regulatory non-compliance that typically would require expenditures in 
excess of the materiality threshold. 

Potentially Material - Suspect impairment of environmental media or potential 
regulatory non-compliance that has not been confirmed or otherwise 
demonstrated through appropriate collection of data or technical analysis. 
Expenditures in excess of the materiality threshold could be required if suspect 
impairment or regulatory non-compliance were to be confirmed. 

Noteworthy- Issues that are not expected to result in expenditures in excess of 
the materiality threshold. 

Table 2.1 presents an overview of ENVIRON's findings and the business risk that these findings 
represent. Additional discussion of the individual findings is presented in Sections 2.1 through 
2.3 below and in the body of this report. 

Table 2.1: Overview of ENVIRON's Findings 

Finding 

Three on-site lagoons that receive process water 

Historical on-site landfill 

Management of fly-ash in sub-grade pits near Building E and 
Lagoon 2 

Relocation of excavated sediment for biological treatment 

Exterior soil staining 

Underground Storage Tanks (USTs) 

Oil staining in sub-grade Chip Basement (below Building B) 

Aboveground Storage Tanks (ASTs) without secondary 
containment 

Septic System 

Former use of chlorinated solvents 

Possible impacts from neighboring properties 
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ASTM 
Characterization 

REC 

REC 

REC 

REC 

REC 

REC 

REC 

REC 

Other Finding 

Other Finding 

De minimis 

Business Risk 

Material 

Material 

Material 

Potentially Material 

Potentially Material 

Potentially Material 

Potentially Material 

Noteworthy 

Noteworthy 

Noteworthy 

Noteworthy 
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Table 2.1: Overview of ENVIRON's Findings 

Finding 

Historical agricultural use of the site 

2.1 Recognized Environmental Conditions 

Phase I Environmental Site Assessment 

ASTM Business Risk 
Characterization 

De minimis Noteworthy 

ENVIRON performed a Phase I ESA of the facility at 4575 Southway Street, Canton, Ohio, in 
conformance with the scope and limitations of the ASTM Standard. Any exceptions to, or 
deletions from, this practice are described in Section 6.4 of this report This assessment has 
revealed the following RECs in connection with the facility: 

• Three on-site lagoons that receive process wastewater: Discharge of oil-containing 
process water to the three on-site lagoons for several years has impacted the sediments in 
the lagoons and groundwater on the property, as reported in the 1997 Parsons Lagoon 2 
Sampling Report and 1993 R&R Phase II Report. ENVIRON observed oil floating on the 
surface of Lagoons 1 and 2 and observed soil staining in the area of Lagoon 2. The 1997 
Parsons Lagoon 2 Sampling Report indicated that one of ten sediment samples obtained 
from Lagoon 2 had a Total Petroleum Hydrocarbon - Heavy Range Organics (TPH-HRO) 
concentration of 37,000 mg/kg, which was in excess of the applicable regulatory threshold 
(20,000 mg/kg). The 1993 R&R Phase II Report stated that petroleum hydrocarbon 
impacted soil and groundwater was present along the southwestern corner of Lagoon 3, 
and elevated levels of barium. In groundwater, the petroleum hydrocarbon concentration 
was reported as 34 mg/L and the barium concentrations ranged between 1.9 and 3.4 mg/L 
While no limit for petroleum hydrocarbon in groundwater had been established by the Ohio 
EPA or US EPA at the time of the report, barium concentrations exceeded the Ohio EPA 
MCL of 2.0 mg/L The area's elevation relative to surrounding properties indicates that an 
off-site source is unlikely. The impacts in and around Lagoon 2 may have been further 
compounded by a historical report of drums containing lubricants buried in this vicinity. 
ENVIRON considers this to be a REC. 

• Historical on-site landfill: The 1978 Waste Disposal Report, the 1991 E&E Screening 
Site Inspection Report, and the 1993 R&R Phase II Report, revealed that an approximately 
8-acre landfill was located to the east of Lagoon 2 until the early 1980s. The landfill was 
licensed by the Stark County Health Department (SCHD) in June 1976. It is unclear when 
the landfill began operating. The landfill was divided into two zones. Zone A was used for 
the disposal of all wastes generated on site like oil sludge, boiler stack scrubber sludge, 
floor sweepings, trash and rags, while Zone B was used for the disposal of demolition 
wastes, concrete, and other exempt wastes. The two zones were separated by a scrap 
metal salvage area. The unlined landfill represents a REC due to the nature of materials 

disposed of at this location. 

• Management of fly-ash in sub-grade pits near Building E and Lagoon 2: ENVIRON 
observed two sub-grade pits that are used for the temporary storage of fly-ash, generated 
by the coal fired boiler. The first pit, located adjacent and east of Building E is concrete
lined. It receives a mixture of water and fly-ash, which is carried in totes to the larger sub
grade pit in the north central portion of the property, near Lagoon 2. The water is allowed 
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to evaporate, and the remaining fly-ash is then collected by J&J Refuse for off-site disposal. 
The facility has recently re-lined the first pit, located near Building E with concrete. 
Because the condition of the prior concrete liner is not known, whether there is an impact 
from metals and other contaminants associated with fly-ash on adjoining soils and 
groundwater is also not known. ENVIRON considers the two fly ash pits to be RECs. 

• Relocation of excavated sediment for biological treatment: According to the 2000 
Hammontree Phase I Report, oil-contaminated sediment was excavated from Lagoon 1 
and transferred to a bioremediation cell located in the eastern portion of the property. The 
cell failed to achieve the targeted hydrocarbon removal rate, and the sludge was returned 
to Lagoon 1. Lagoon 1 was lined with clay; the sludge was placed over this; and a clay cap 
was used to cover the cell material. The report indicates that the location of the 
bioremediation cell was covered with slag. It is not known if the entire sediment was 
transferred back to Lagoon 1, or whether there were any soil or groundwater impacts at the 
location of the former bioremediation cell. ENVIRON considers the location of the former 
bioremediation cell to be a REC. 

• Exterior soil staining: ENVIRON observed stained soil adjacent to the southwestern 
property boundary, near Lagoon 1. In this area, the staining was concentrated near the oil
water separator associated with Lagoon 1. Soil to the southwest of Building C (Forge 
Shop) which is adjacent to the oil-water separator also appeared to be stained. This area 
is currently used to store virgin oil, used oil, kerosene, and diesel in drums, totes, and 
ASTs. ENVIRON considers this staining to be a REC. 

• Underground Storage Tanks (USTs): The 1993 R&R Phase II Report and the 2000 
Hammontree Phase I Report refer to the presence of ten single-walled USTs, which were 
previously used for storing Number 2 fuel oil, Number 6 fuel oil, quench oil, and gasoline. 
Closure documentation has been received for two of these tanks. According to documents 
received from BUSTR, one 10,000-gallon quench oil UST from Tank Farm 2 (see Figure 2) 
and one 1,000-gallon gasoline UST, located near Building M, were removed (in 1999 and 
1990 respectively), for which NFAs were received. Facility personnel stated that the eight 
remaining tanks are no longer in use. These tanks have not been closed or removed; 
however, site personnel informed ENVIRON that oil levels in the tanks are measured on a 
bi-annual basis and that the levels have not changed over time. These tanks are exempt 
from registration under BUSTR. Even though no investigation of impacts from these tanks 
to soil and groundwater has been conducted, given the age of the tanks, and the fact that 
they were used for storing petroleum hydrocarbons, ENVIRON considers the UST locations 

at the site to be a REC. 

• Oil staining in sub-grade Chip Basement (below Building B): A below-grade 
basement, located below Building B, is used to house a pumping station for quench oil 
tanks located on the first floor of Building B. Heavy oil staining was observed on the floor in 
this area. Even though the floor is concrete, it appeared to be in poor condition, with 
evidence of cracking. ENVIRON considers the Chip Basement to be a REC. 

• Aboveground Storage Tanks (ASTs) without secondary containment: During 
ENVIRON's reconnaissance, ASTs used for storing oil, diesel, kerosene, and other 
petroleum products were observed at multiple locations. ENVIRON did not observe 
secondary containment for several of these tanks. According to facility personnel, 
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secondary containment was provided for 17 of the 20 ASTs at the site in the recent past. 
ENVIRON cannot rule out the possibility of soil and groundwater contamination having 
occurred due to past leaks and spills from the exterior ASTs at the site. ENVIRON 
considers the exterior AST locations at the site to be a REC. 

2.2 Other Findings 
Although not considered RECs based on currently available information, ENVIRON identified 
the following other findings. The term "other finding" is not defined by ASTM; rather, ENVIRON 
uses the term to connote areas of contingent risk that are not clearly defined by the ASTM 

Standard. 

• Septic System: According to facility personnel, a septic system located east of Building M 
was historically operated for the management of sanitary wastewater. This was confirmed 
by the City of Massillon's Sewer and Waste Collections. However, they could not verify 
whether there was a leach field associated with the septic system. Discharges to this 
system were reported to be only from domestic sources. ENVIRON cannot verify the 
nature of the material disposed of in this septic tank, and whether it was removed. Absent 
further information and its intended use for sanitary wastewater, ENVIRON considers this 
matter an "other finding." 

• Former Use of Chlorinated Solvents: Chlorinated solvents were historically used as 
mold release agents in the iron and steel forging industry. The 1993 R&R Phase II Report 
states that 1, 1, 1-trichloroethane and tetrachloroethylene were detected in soil borings 
sampled in the vicinity of Lagoon 3. Additionally, the 1998 Parsons SQG Review Report 
indicates that in 1991, trichloroethylene was identified in the floor scrapings generated at 
the site at levels well below hazardous concentrations. The facility personnel have no 
information on past use of solvents at this site. This matter is not considered a REC; 
however, past reports indicate that chlorinated sol.vents were used which could have 
adversely affected the .conditions at the site. 

2.3 De Minimis Conditions 
ENVIRON identified the following de minimis conditions, which are considered noteworthy from 
a business risk perspective: 1) possible impacts from neighboring properties; and 2) the 
possible former use of pesticides associated with the site's historical agricultural use. Additional 
discussion of these findings is provided in Section 6.3. 
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3 Site Description 

3.1 Site Setting 
CDF operates a steel forge engaged in manufacturing parts for the aeronautical, locomotive, 
and off-road transportation industries located in Canton, Ohio (the "site" or the "facility"). The 
site consists of three parcels: The largest is at 4575 Southway Street, Canton, Ohio. Two 
parcels, across Southway Street, are also owned by Canton Drop Forge and are used largely 
for the storage of old equipment and for quality control testing of products. The nearly 33-acre 
site is located approximately 65 miles southeast of Cleveland, Ohio (Figure 1 ). The site is 
developed with multiple buildings, with a total square-footage of approximately 254,000, located 
towards the western portion of the property. Other smaller structures on the site consist of 
dumpsters used for storage of general facility trash, trailers for the storage of final product, 
cylinder storage area, pump rooms, a well room, and laboratory testing areas. Details of each 
major on-site building are listed in Table 3.1. The layout and relative locations of each of these 
structures are depicted in Figure 2. 

Table 3.1: Major On-site Buildings 

Name 
Abbreviation Description 

Year of Approximate 
on Map Construction Area (sq-ft) 

Building A B-A Three story office space 1942 11,900 

Manufacturing area, t1ousing the Rough Turn Between 1942 
Building B B-B Department, heat treat, inspection and shipping and 1957 

76,800 
operations 

Building C B-C Forge shop 1942 52,700 

Building D B-D Die storage and maintenance operations 1942 17,200 

Building E B-E Boiler House 1942 5,300 

Building G B-G Upsetter Department 1942 21,000 

Building K B-K Saw Department " 1952 10,100 

Building M B-M 
Die Shop, Quality Control lab and office, 1951 35,500 
Engineering Department 

Building 0 B-O Press Room and Old Press Building 
Between 1951 15,000 

and 1957 

Beaver Building None Storage of old equipment 1929 2,730 

Hot Tensile None Testing Department 1925 480 
Building 

The site is accessed from Southway Street at the southern site boundary via three gates. The 
access road from the main gate, G2, is surfaced with asphalt and leads to an asphalt-paved 
parking area present in the southern portion of the site. Other roads at the site, including those 
leading from Gates 1 and 3, are unpaved and covered with gravel or steel-mill slag. An unused 
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rail spur is located along the northern property boundary. Three ponds or lagoons are located 
on site. The facility's wastewater discharges to these lagoons via an oil/water separator. These 
lagoons also receive storm water. Table 3.2 provides an overview of physical setting and utility 
information for the site. 

Table 3.2: Physical Setting and Utility Information 

Elevation (above 
mean sea level) 

USGS topographic map Ranges from approximately 1092 feet near the northern boundary to 
(Canton, Ohio, 1994) 1050 feet near the southern property boundary. 

Topographic Gradient USGS topographic map; Relatively flat, with a gentle downward slope to the south-southwest. 
visual observations Regional topography slopes gently downward to the south. 

Surface Water Runoff Visual observations Percolates into the ground surface at unpaved areas. In paved 
areas, storm water enters catch basins that discharge to Lagoon 1. 

Nearest Surface 
Water Body 

USGS topographic map; Sippo Lake, located approximately 1.4 miles northeast. 
visual observations 

Flood Plain FEMN 

Wetlands NWI* 

Presumed Direction 1993 R&R Phase II 
of Shallow Report 
Groundwater Flow 

Depth to Groundwater 1993 R&R Phase II 
Report 

Facility personnel reported no known occurrences of flooding at the 
site. The site is not located within a 500-year flood zone. 

No on-site federally designated wetlands. However, nine state 
wetlands are located on site. 

Shallow groundwater was found to flow north. 

Of the eight wells drilled during the 1993 Phase II investigation, 
ground water was encountered between 35 and 51 feet below 
ground level in seven wells around the site. One static well, located 
in the southwestern property boundary, recorded depth to 
groundwater to be 6.47 feet. 

On-site Wells Facility personnel; visual Two wells (250 feet deep) are located on site. 
observations 

Site Description 9 ENVIRON 

CDF012669 



Privileged and Confidential 
Prepared at the Request of Counsel Phase I Environmental Site Assessment 

Table 3.2: Physical Setting and Utility Information 

Conditions Source 

Nearest Groundwater EDR database report 
Supply Wells 

Geologic Conditions Ness• 

Electricity Supplier Facility personnel 

Natural Gas Supplier Facility personnel 

Use of Fuel Oil for 
Building Heat 

Water Supplier 

Sanitary Sewer 

Septic Systems 

Notes: 

Facility personnel 

Facility personnel 

Facility personnel 

Facility personnel 

Description 

One federally registered well is present within 1 mile southeast of 
the site; it is registered as a public supply well. Two private or 
municipal wells that may be used for water supply are located within 
1 mile south, and at lower elevation of the site. 

Regional soils are well drained loams with moderate infiltration 
rates. 

American Electric Power 

Dominion East Ohio 

Facility personnel indicated that Number 2 and Number 6 heating 
oils were historically used in forge furnaces, and Number 2 fuel oil is 
currently being used in the boilers. 

Two on-site wells 

City of Massillon 

There are no current septic systems on site. However, a septic 
system was historically located in the vicinity of Building M. 

FEMA = Federal Emergency Management Agency; NCSS = National Cooperative Soil Survey; NWI = National 

Wetlands Inventory 

• Source was provided in the EDR database report. 

3.2 Current Use of Property 
CDF employs approximately 400 individuals in the manufacture of steel forgings. Based on the 
operations conducted and information provided by the facility, it appears that the most 
appropriate primary Standard Industrial Classification (SIC) code for the facility is 3462, Iron and 
Steel Forgings; the corresponding North American Industry Classification System (NAICS) code 
is 332111, Iron and Steel Forging. 1 Operations at the site are conducted in three shifts, 8 hours 
each, 7 days per week. The major operations conducted at the facility consist of receiving raw 
material, cutting, heating, forging and heat treating steel, and cleaning, inspecting and shipping 
the finished product. These operations are described in more detail below. 

1 A formal determination of the most appropriate SIC/NAICS code for the site was beyond the scope of ENVIRON's 
review. 
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• Receiving - The primary raw material used at the facility is steel bars. Various grades of 
steel are received by the facility in the loading docks in the eastern portion of Building B, 
and are stored in the Steel Storage Yard to the west of Lagoon 3. Other materials received 
at the facility include, but are not limited to, lubricating oil, hydraulic oil, quench oil, diesel, 
kerosene, and calcium carbonate. Solvents, used for maintenance purposes, are also 
received in limited quantities. These materials are received in steel drums, totes, fiber
drums, and retail size containers, and are stored at their points of use in the facility. 

• Main Processing - The major processes performed at the facility include: 

- Heating - Steel is heated prior to forging in furnaces located in Building C. 
Temperatures in the furnaces are maintained at 2,300°F. However, this may vary, 
depending on the grade of the steel and product specifications. 

- Forging - Heated steel bars are transported via forklifts to dies located adjacent to the 
furnaces in Building C. One half of the die is attached to the hammer (the upper half) 
and the other half is attached to the anvil (the lower half). The hot metal is placed in the 
anvil, and struck repeatedly with the hammer. This forces the steel to flow in all 
directions, filling the die cavity and attaining the required shape. 

- Trimming- Forged steel is moved to an adjacent press to trim flash. 

• Finishing- Many different finishing processes are conducted at the facility depending on 
the part being manufactured. The forged product may be heat treated and cooled using 
quench oils,. or cleaned by shot blasting and grit cleaning. This is primarily carried out in 
Buildings Band G. This is followed by testing the product for cracks and other structural 
weaknesses using non-destructive methods. This is performed using a proprietary 
fluorescent penetrant called Magnaflux Zyglo, and is done in Building B. Finished products 
are packaged and stored in the Finished Material Storage area to the north of Lagoon 2 
and in Building B, prior to shipment. 

• Wastewater Treatment - Wastewater generated at the site includes sanitary wastewater, 
boiler blowdown, air compressor condensate, plate press filtrate, laboratory sink waste, 
non-contact cooling water, die-cleaning solutions, and floor-wash water. The facility 
discharges only sanitary wastewater, boiler blowdown, air compressor condensate and 
plate press filtrate to the local sanitary sewer. All other water is treated and stored on-site 
by channeling it through a system of lagoons. Wastewater, often in contact with lubricating 
oil, kerosene, and other petroleum-based substances, is initially routed to an oil-water 
separator located in the southwestern portion of the property. Overflows from this oil-water 
separator, and storm water in this region are directed to Lagoon1, located in the 
southwestern corner of the property. Water from the oil/water separator is transferred to 
Lagoon 2 located to the east of the manufacturing buildings via underground piping. At 
Lagoon 2, residual oil is skimmed off the top and the remaining water is then pumped to 
Lagoon 3, located in the eastern portion of the property. Water from Lagoon 3 is lost by 
evaporation and infiltration. 

• Ancillary Operations - The facility performs packaging, shipping/receiving, and 
administrative operations, none of which involve the use of significant quantities of 
chemicals. Other ancillary operations conducted at the facility include operation of three 
boilers for steam generation, two wells for process water withdrawal, and die 
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manufacturing, cleaning and storage. Metal dies are produced in a tool room, which is 
equipped with grinders, lathes, and milling machines. CDF also operates a quality control 
laboratory, in which physical tests are conducted on products. To move finished products 
within the buildings, the site uses thirty diesel-powered and two propane-powered forklifts, 
and two tractor trailers, all of which are serviced on-site by outside contractors. Portions of 
the building such as the office space and quality control laboratory are cooled with air 
conditioners, and heated with steam heat. 

The primary raw materials used on-site are steel bars of various grades. In addition, CDF uses 
maintenance-related materials, such as oils, lubricants, greases, non-chlorinated degreasers, 
welding gases, boiler/cooling tower/wastewater treatment chemicals, non-destructive testing 
chemicals, and sanitizers and detergents. 

According to facility personnel, CDF's operations have remained generally consistent during its 
period of occupancy at the facility. 

According to facility personnel, no chlorinated solvents are currently used at the facility and 
personnel have no knowledge of their historical use. Based on the nature of the operations at 
the site, the historical use of chlorinated solvents at the site is likely. This is further discussed in 
Sections 6.1 and 6.3 of this report. 

3.3 Current Use of Adjoining Properties 
The facility is located in a mixed land use area. The nearest residential area is located across 
Southway Street to the south of the facility. Based on discussions with facility personnel, 
ENVIRON's visual observations from the property boundary and public rights-of-way, and a 
limited review of publicly available information, a general determination of the current use of 
adjacent properties was developed, as described in Table 3.3. 

Table 3.3: Current Use of Adjacent Properties 

Direction Property/Land Use 

North Unused railroad tracks, followed by largely 
undeveloped land. To the northeast is Gaspar, a 
metal fabrication company. Adjacent to and west of 
Gaspar are two unoccupied properties. 

East An unmarked, approximately 10,000 sq-foot 

warehouse 

South Southway Street, followed by (from west to east) 
Dave's Auto Sales, an automobile repair shop; 
Safety Resources Company, a safety consulting 
company; GM Electric, Inc., an electrical system 
design; single family homes; CND Machine, Inc., a 
steel structural manufacturer; Terri's Dispatch 
Service; and RH Little Company, a rail road 
equipment and supplies manufacturer. 
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ENVIRON's Observations 

Extensive storage of scrap metal was observed 
along Gaspar's property boundary. Scrap metal, 
rubber and construction material storage was 
observed on the properties adjacent to Gaspar. 

Scrap metal was observed to be stored to the west 
of the building. 

ENVIRON observed the outdoor storage of 
approximately ten drums of unknown material to the 
east of the GM Electric, Inc. building No other 
exterior storage or chemical operations were noted 
to the north, west and east of the other properties. 
Due to access constraints, ENVIRON was unable to 
observe the southern boundaries of these 
properties. 
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Table 3.3: Current Use of Adjacent Properties 

Direction Property/Land Use 

West Dominion East Ohio 

Notes: 

Phase I Environmental Site Assessment 

ENVIRON's Observations 

No apparent exterior manufacturing or chemical 
storage operations were observed during 
ENVIRON's reconnaissance. 

Observations were made by ENVIRON during the site visit. ENVIRON walked or drove by the borders of these 

properties that are shared with the subject site. ENVIRON did not enter the neighboring properties and was, 

therefore, unable to observe the rear and sides of the properties. 
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4 Review of Public Records and Other Information Sources 
4.1 Environmental Regulatory Database Review 
ENVIRON contracted with EDR in July 2012 to prepare a summary of listings in federal and 
state agency databases for the site and facilities within applicable radii of property, as specified 
by the ASTM standard'. A copy of the EDR report is presented in Appendix B. 

4.1.1 Database Review for the Site 
ENVIRON reviewed the results of the state and federal environmental database searches 
performed by EDR (see Appendix B). The site is listed on 12 environmental databases, as 
discussed in Table 4.1. 

Table 4.1: Summary of Environmental Database Listings for the Site 

Listing 
Name or 
Address 

Canton Drop 

Forge, Inc. 

Canton Drop 
Forge, Inc. 

Canton Drop 
Forge, Inc. 

Canton Drop 
Forge, Inc. 

Database 

SPILLS 

Ohio EPA-

Division of 
Emergency and . 

Remedial 
Response 
(DERR) 

LUST 

UST 

Comments 

The site is listed as having had two releases: a 1992 release of 
smoke to the air, and a 1994 waste oil spill. 

The site is listed on the DERR database of the Ohio EPA for 

being on their Site Assessment Program. 

The site is listed on the Leaking Underground Storage Tank 
(LUST) database for an undated release of an unknown 
material from a regulated UST The reported release incident 
has been granted No Further Action or NFA status. The LUST 
database also reports the closure of a regulated UST in 1999. 
This listing has been granted No Further Action Data Cleaning 

status and is still listed as 'active.' The Ohio State Fire 

Marshall's Office - BUSTR did not have any additional 
information regarding this listing. 

This database listing indicates that one 10,000-gallon regulated 
UST, which was installed in 1942, was removed from the site in 

1999. 

Refer&nce for 
Further 

Discussion 

N/A 

N/A 

Section 6.3 

Section 6.3 

2 EDR uses the term "radii" to refer to the ASTM terminology, "approximate minimum search distance" in the 
environmental database report. 
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Table 4.1: Summary of Environmental Database Listings for the Site 

Listing 
Name or 
Address 

Canton Drop 
Forge. Inc. 

Canton Drop 
Forge, Inc. 

Canton Drop 
Forge, Inc. 

Canton Drop 
Forge, Inc. 

Canton Drop 
Forge, Inc. 

Canton Drop 
Forge, Inc. 

Database 

NY MANIFEST 

ICIS 

AIRS 

Tier II; 

Toxic Release 
Inventory System 
(TRIS) 

CERCLIS-
NFRAP 

Facility Index 
System/ 

Facility 
Registration 
System (FINDS) 

Review of Public Records and 
Other Information Sources 

Comments 

CDF is listed on this database with regard to disposal of its 
Polychlorinated Bi phenyl (PCB) wastes (waste code BOO?). 
The listing states that 800 pounds of PCB-contaminated waste, 
in metal drums and barrels were landfilled at SCA Chemical 
Waste Services' site in Model City, NY in 1988. This landfill is 
not listed on the NPL, and has an NFRAP status. 

According to the listings on Integrated Compliance Information 
System (ICIS), CDF has received one Section 16 TSCA 
violation. It is unclear why this notice was received. Facility 
personnel were not aware of any documentation received 
regarding this. 

The AIRS database indicates that CDF has 34 significant 
emission units, 30 insignificant emission units, and no trivial 
units per Engineering Guide #62. It provides details (such as 
design capacity, installation date, major pollutants released, and 
operational hours) regarding these emission units. 

CDF is listed on the Tier II database as having submitted Tier II 
chemical inventory reports for the following materials: 
Aluminum, cobalt, copper, manganese, nickel, vanadium and 
chromium. Tier II forms have been submitted annually since 
1987. 

The site is listed on the CERCLIS database as being on the No 
Further Remedial Action Planned (NFRAP) and does not qualify 
for the National Priorities List (NPL) based on existing 
information. Following preliminary assessments in 1985 and 
1990, and a site inspection in 1991, the site was archived in 
1994. 

The site is listed in FINDS (a pointer database) regarding its 
listings on other regulatory and compliance databases. 
Specifically, the site is listed in the Ohio - Core (OH-CORE) 
database, Integrated Compliance Information System (ICIS), 
the National Emissions Inventory (NEI), RCRAlnfo, Aerometric 
Information Retrieval System (AIRS) Facility Subsystem (AIRS), 
and the US EPA Toxics Release Inventory System (TRIS). 
Additional information in RCRAlnfo is included below; however, 
no other information was provided for the OH-CORE or NEI 
databases. 
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Reference for 
Further 

Discussion 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 
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Table 4.1: Summary of Environmental Database Listings for the Site 

Listing Reference for 
Name or Database Comments Further 
Address Discussion 

Canton Drop Resource CDF is listed in the RCRA database as a small quantity N/A 
Forge, Inc. Conservation and generator of hazardous waste, and has been reported as such 

Recovery Act since 1980. Wastes listed on the database as being generated 

(RCRA)-SQG on-site include D002 and F010. The site has received two 
notices of violation (NOVs) relating to reporting and 
recordkeeping requirements in the last five years. These 
violations have been closed. 

4.1.2 Database Review for Surrounding Properties 

There are several listings in the EDR report for off0site facilities within applicable ASTM search 
radii. Several of these listings (e.g., hazardous waste generators, registered USTs/ASTs, 
RCRA and FINDS), by themselves, are not necessarily indicative of environmental concern and, 
therefore, are not discussed herein. A number of facilities appear on databases indicating 
potential contamination concerns (e.g., CERCLIS). Of the sites representing a potential 
environmental concern, only those facilities that are located adjacent to or upgradient of the 
property are discussed in Table 4.2 below.' These facilities were selected for further discussion 
based on the assumption that a hazardous material released to the subsurface generally does 
not migrate laterally within the unsaturated soil for a significant distance, but a hazardous 
material can migrate in the groundwater in a generally downgradient direction; however, the 
direction of groundwater flow may be affected by localized topographic, hydraulic, and 
hydrogeologic conditions. 

Table 4.2: Summary of Environmental Database Listings Potentially Indicative of 
Environmental Concern for Upgradient or Adjacent Properties to the Site 

Listing Name 
Reference for 

Database Comments Further 
or Address Discussion 

Meredith SWF/LF Meredith Investments, located 38 feet and potentially Section 6.3 

Investments upgradient from the subject site is listed on the SWF/LF 
database. This database lists licensed solid waste facilities. 
The listing does not specify when and what type of material is or 
was historically disposed off at this site. 

3 Based on information contained in the 1993 R&R Phase II report, shallow groundwater beneath the site flows to 
the north. 
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Table 4.2: Summary of Environmental Database Listings Potentially Indicative of 
Environmental Concern for Upgradient or Adjacent Properties to the Site 

Listing Name 
Reference for 

Database Comments Further 
or Address 

Discussion 

Van Kay Inc, VCP The Van Kay, Inc. site, located within one-quarter mile east of Section 6.3 

Canton the subject site is listed on the VCP database. It indicates that 

the Van Kay site (with EPA ID# OHD980610091) is enrolled in 

the Site Assessment Voluntary Action Program. It is not on the 

NPL and is listed with NFRAP status. 

Rees Plating CERCLIS This site, located within one-half mile west of the subject site is Section 6.3 

Site listed on the CERCLIS database (with EPA ID# 

OHN000510550). It is not listed on the NPL as it is a Removal 

Only Site (No Site Assessment Work Needed). 

Miscellaneous LUST There are six sites listed on the LUST database that are located N/A 

Sites within a 1/8-mile radius of the subject site. All the six listings 

are listed as inactive and have been granted 'No Further Action' 

or NFA status. 

The EDR report indicates that poor or inadequate address information was available for several 
sites located in the vicinity of the property; therefore, these sites could not be readily mapped by 
'EDR. Because the location of these sites with respect to the property could not be evaluated, 
ENVIRON is limited in its ability to express an opinion regarding the potential for impact to the 
property from these sites. It was beyond the scope of this review to accurately locate each of 
the unmapped sites identified by EDR; however, ENVIRON reviewed the list of unmapped sites 
and verified that none appeared to be adjacent to the subject site. 

4.2 Historical Use Information of the Site and Surrounding Area 
Based on ENVIRON's review of readily available historical sources of information (Table 4.3) 
and discussions with facility personnel, the site was farmland until it was first developed in 1942 
by the U.S. Army Air Corps to manufacture parts for aircraft and land-based fighting equipment. 
Between this time and 1951, the plant was operated by CDF. In 1951, CDF, owned by the 
Brauchler family, officially acquired property rights to the site, and continued to operate the 
facility. CDF was purchased by The Cordier Group in 1981. It is currently owned by 
Engineering Materials, Inc. 

The properties in the vicinity of the site have primarily been used for industrial purposes, since 
at least the 1950s. Notable operations on surrounding properties include auto repair garages, 
excavators, and gas distribution facilities. 

A discussion of potential soil and groundwater contamination findings associated with historical 
uses of the site is presented in Section 6.2. 
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Table 4.3: Review of Historical Reference Sources 

Time 
Reference Description of Site 

Description of Surrounding 
Period Properties 

1900s 1903 topographic map The site is depicted as undeveloped on the Properties surrounding the subject site 
topographic map. are also depicted as undeveloped. 

1910s -
Hlstorical references sources were not reasonably ascertainable for this time period 

1940s 

1950s 1952 and 1957 aerial 
photograph; 

1958 topographic map; 

1960s 1960 and 1967 aerial 
photograph; 

1967 topographic map 

1970s 1971 and 1976 aerial 
photographs; 

1978 topographic map 

1980s 1981 city directory; 

1982 aerial photograph; 

1985 topographic map 

Review of Public Records and 
Other Information Sources 

The site appears to be developed, with 
Buildings A, B, C, D, E, G, K, and Min their 
current locations in the 1952 aerial 
photograph. The 1952 aerial photograph 
also shows the presence of Lagoon 1. The 
1957 aerial photograph and the 1958 
topographic map show the presence of 
Lagoons 2 and 3. 

In the 1960 aerial photograph, the site 
appears to be in the same general 
configuration as in the 1950s historical 
sources. In the 1967 photograph, an 
additional structure appears to be located 
north of Lagoon 3. Additionally, land in the 
location of the former landfill, northeast of 
Lagoon 2 appears to be disturbed. 
However, the structure north of Lagoon 3 
in the 1967 aerial photograph is not 
depicted in the topographic map. 

Due to their low resolution, no inference 
could be drawn from the 1971 and 1976 
aerial photographs. The site is depicted in 
the same general configuration as depicted 
in the 1960s historical sources. 

The site is listed as 'Canton Drop Forging 
and Manufacturing Company' on the 1981 
city directory. Due to its low resolution, no 
inference could be drawn from the 1982 
aerial photograph. The site appears to be 
in its current configuration in the 1985 
topographic map. 
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An increasing level of residential and 
industrial development is observed in 
the 1952 and 1957 aerial photographs. 
The properties south of the site, across 
Southway Street, appear to be used 
largely for agricultural purposes, with 
the additional presence of what appear 
to be single family homes. Industrial 
development is evident to the west and 
east of the subject site in the aerial 
photographs. This is corroborated by 
depictions of buildings in the 
topographic map. 

The properties directly east and west 
of the building appear to be developed 
in the aerial photographs. In the 1960 
aerial photograph, the properties to the 
south of the subject site appear to be 
largely agricultural; however, in the 
1967 aerial photograph, they appear to 
be residential or commercial. 
Buildings are depicted to the north, 
south, east and west of the subject site 
in the 1967 topographic map. 

There are no significant changes to the 
properties in the vicinity of the site, 
except for increased development in 
all directions relative to the site. 

The city directory lists H&N Service 
Center, Beaver Excavating Company, 
Inc., and Quality Asphalt Paving 
Company as being located on 
properties adjacent to the site. 
Significant development is observed to 
the south of the subject site. 
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Table 4.3: Review of Historical Reference Sources 

Time 
Reference Description of Site 

Period 

1990s 1991 and 1994 aerial The site is listed in the 1995 city directory 
photographs; as 'Canton Drop Forge Manufacturing.' 

1994 topographic map; 

1995 city directory 

2000s 2002 city directory; The site is listed in the city directory as 

2005 and 2006 aerial 'Canton Drop Forge.' 

photographs 

Phase I Environmental Site Assessment 

Description of Surrounding 
Properties 

No changes relative to the 1980s 
sources. CND Machine, W&W Auto 
Sales, Northern Mobile Electric, Inc., 
and Beaver Excavating, Inc. are listed 
in the 1995 city directory on properties 
surrounding the subject site. 

No changes relative to the 1990s 
sources. CND Machine, Northern 
Mobile Electric, Inc., and various 
individual landowners are listed in the 
2002 city directory on properties near 
the subject site. 

2010s 2012 aerial photograph• There are no significant changes relative to No significant changes relative to the 
the 2000s sources. 2000s sources. 

Notes: 

The site address was not listed in the searched city directories dated between 1921 and 1980. EDR reported that 
Sanborn fire insurance coverage is not available for the site. 

• Aerial photograph/satellite imagery was viewed at Google Earth. 
dates were not independently verified. 
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Printed copies were not obtained, and imagery 
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5 Site Reconnaissance 
5.1 Methodology and Limiting Conditions 
Ashish Deshmukh and Meghna Nooyi of ENVIRON conducted a visit to the site on July 18, 
2012. During the site visit, observations of both the interior of the buildings and exterior portions 
of the site were made to evaluate if any RE Cs, as defined in Chapter 2.0, are present. 
ENVIRON did not observe the roof of the buildings. 

5.2 Underground Storage Tanks 
According to the 1993 R&R Phase II Report, the 2000 Hammontree Phase I Report, and 
documentation from BUSTR, there are eight USTs present at the site and two former USTs that 
have been closed and removed. Facility personnel stated that the eight remaining tanks are no 
longer in use and that they have not been closed or excavated. Facility personnel also stated 
that they monitor the depth of oil in each tank annually and have reported no changes in oil 
levels over time in the tanks. Because of their use, the tanks are not required to be registered 
with BUSTR. In addition, facility personnel had no further information regarding the construction 
of the tanks. Available details of the USTs are provided in Table 5.1. 

Two USTs were subject to registration under BUSTR and were properly closed. ENVIRON was 
provided with closure documentation from BUSTR for two other USTs: one 10,000-gallon 
quench oil UST in Tank Farm 2, and one 1,000-gallon gasoline UST east of Building M. Both 
received 'No Further Action' or NFA status. A discussion of investigation activities associated 
with the closure of these USTs is presented in Section 6.1. 

Table 5.1: Summary of Underground Storage Tanks 

Number 
and Size 

(gal.) 

4 X 25,000 

3 X 10,000 

1 X 20,000 

Location 

Tank Farm 1, between 
Building C and 
Building G 

Tank Farm 2, east of 
Building E 

Tank Farm 2, east of 
Building E 

Site Reconnaissance 

Contents Key Dates 

Number 2 Installed in the early 1940s 
Fuel Oil (presumably 1942), CDF ceased 

using these tanks in the late 1990s 
- early 2000s. 

Number6 Installed in the early 1940s 
Fuel Oil (presumably 1942), CDF ceased 

using these tanks in the late 1990s 
- early 2000s. 

Number6 Installed in the early 1940s 
Fuel Oil (presumably 1942), CDF ceased 

using these tanks in the late 1990s 
- early 2000s. 
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Regulatory 
Closure Notes 
Granted 

Not subject None 
to BUSTR. 

Not subject None 
to BUSTR. 

Not subject None 
to BUSTR. 
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Table 5.1: Summary of Underground Storage Tanks 

Number 
and Size 

(gal.) 

1x10,000 

1 X 1,000 

Location 

Tank Farm 2, east of 

Building E 

East of Building M 

Contents Key Dates 

Quench Oil Installed in 1942, this UST was 

removed in 1999 

Gasoline The tank, installed in 1942, was 

closed in place in March 1990 

Regulatory 
Closure 
Granted 

NFA status 
granted in 

May 1999 

NFA status 

granted in 

March 

1990 

Notes 

None 

None 

Although not considered to be a UST, trenches in Building C are used to capture the kerosene
water mixture that is used to clean dies. The dies are placed on a grate over these trenches 
and hosed down. The trenches discharge the water to the oil-water separator in the 
southwestern portion of the property. Additionally, a pit is associated with this oil-water 
separator, where oil is stored temporarily prior to its transfer to tanks, drums and totes for 
disposal at an off-site facility. 

5.3 Aboveground Storage Tanks 

Several ASTs are maintained at the site. They are used for the storage of petroleum products 
such as used oil, diesel and kerosene, and are detailed in Table 5.2. An 110,000-gallon water 
tank is present along the property's northern boundary. Facility personnel reported that there 
are underground transfer lines used to convey material from the tanks. Facility personnel were 
not aware of any leaks or spills relating to the ASTs. 

Table 5.2: Summary of Aboveground Storage Tanks 

Number and 
Secondary 

Approximate Contents Location Notes/ Observations 
Size (gal.) 

Containment 

1 X 12,000 Used Oil North of Building E No None 

This AST is used for the 

temporary storage of oil 

Southeastern 
skimmed from Lagoon 2, 

1 X 8,000 Used Oil 
corner of Lagoon 2 

No prior to transfer to drums and 

totes for off-site disposal. 

Heavy oil-staining of soil was 

observed in its vicinity. 
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Table 5.2: Summary of Aboveground Storage Tanks 

Number and 
Secondary 

Approximate Contents Location 
Containment 

Notes I Observations 
Size (gal.) 

To be installed Yes; double 
Heavy oil-staining of soil was 

1 X 300 Kerosene 
west of Building C walled 

observed in the tank's 
vicinity. 

1 X 300 Diesel North of Building B 
Double 

None 
walled 

1 X 150 Kerosene Within Building C Yes None 

1 X 8,000 Diesel North of Bulding D Yes; trough None 

1 X 2,200 

1x1,200 Quench Oil Within Building B Yes None 

1 X 1,150 

4x500 Lubricant Oil South of Building C Yes; berm None 

6 X 280 Lubricating Oil South of Building C Yes; berm None 

1 x100,000 Well Water East of Building K No None 

Although not considered to be ASTs, hydraulic oil reservoirs are present in manipulators, 
presses, saws, straightening presses, brinell machines and pressure washers. Releases from 
hydraulic oil tanks are generally collected in drains and routed to the oil-water separator near 
Lagoon 1. 

5.4 Drum and Other Storage Areas 

Drums and totes are stored in various locations at the site. These are listed below: 

• Southeast corner of Lagoon 2: During the site reconnaissance, ENVIRON observed 
around thirty 55-gallon drums and fifty 400-gallon totes located to the southeast of Lagoon 2. 
These totes and drums are used for the storage of oil that is skimmed off the surface of the 
oil-water mixture pumped into Lagoon 2. The totes and drums are regularly shipped off-site 
for disposal. They were not provided with secondary containment, and extensive staining of 
soil in this area was noted. A detailed discussion is provided in Section 6.2. 

• East of Well 1: Approximately 15 drums containing sodium hypochlorite used for the 
treatment of well water were located adjacent to and east of Well 1, along the property's 
northern boundary. The drums were not provided with secondary containment, and minor 
staining of soil adjacent to them was observed. 

• North of Building G (Upsetter Department): Several cylinders of oxygen, propane, 
carbon dioxide and acetylene were stored in a shed near the northwestern corner of the 
property, north of Building G. The cylinders were segregated based on the nature and level 
of their contents. No major stains were observed in .this area. 
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• West of Building C (Forge Shop): Storage of material was observed in the location of 
former Tank Farm 1, to the west of Building C. Among the materials observed were 
55-gallon drums of lubricating, hydraulic, and used oil, and unlabeled 400-gallon totes. Soil 
staining was observed in this area. 

• Die Shop: At least five 55-gallon drums of hydraulic oil and three 55-gallon drums of used 
oil were located near the western wall of the die shop. The hydraulic oil drums were 
provided with secondary containment, but the used oil drums were not. Minor staining was 
observed on the floor in this area. 

In addition to these areas, other chemicals are positioned at their points of use throughout the 
building interior and include: hydraulic fluids, quench oil, lubricants, kerosene, and non
destructive testing materials. Retail-sized quantities of paint (aerosol cans and gallon 
containers), and five-gallon pails of acetone and acetylene glycol are stored inside metal 
flammable cabinets at various locations in the building. 

5.5 Polychlorinated Biphenyls 
Facility personnel maintain a log of on-site equipment that is known to contain PCBs. According 
to this log, there are currently six capacitors and four transformers on the property that contain 
PCBs. The six capacitors contain 10 kg of PCB-contaminated oil each, and are located (in 
pairs) in Buildings B, E, and G. The PCB-contaminated transformers, each containing 
approximately 2,200 kilograms of PCB-contaminated oil, are also located in Buildings B, E, and 
G. The units are located in areas with limited access, and are labeled as to their PCB content. 
Although not listed on the PCB log, given the date of construction of the buildings, it is likely that 
light ballasts, hydraulic lifts and other equipment contain PCBs. 

ENVIRON observed no indication of leaks or releases from electrical equipment observed 
during the site visit. 
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6 Findings, Opinions, and Conclusions 
ENVIRON conducted a Phase I ESA of the facility located at 4575 Southway Street, Canton, Ohio. 
The objective of the ESA was to identify RE Cs, which the ASTM Standard defines as follows: 

The presence or likely presence of any hazardous substances or petroleum 
products on a property under conditions that indicate an existing release, a past 
release, or a material threat of a release of any hazardous substances or 
petroleum products into structures on the property or into the ground, 
groundwater, or surface water of the property. The term includes hazardous 
substances or petroleum products even under conditions in compliance with 
laws. The term is not intended to include de minimis conditions that generally do 
not present a threat to human health or the environment and that generally would 
not be the subject of an enforcement action if brought to the attention of 
appropriate governmental agencies. Conditions determined to be de minimis are 
not recognized environmental conditions. 

Information on the soil and groundwater conditions at the site, as well as ENVIRON's findings 
and opinions, are presented in Section 6.1 through 6.3. 

6.1 Prior Environmental Activities 
Based on a review of historical site documents and interviews with facility personnel, a number 
of prior environmental assessment, sampling, or remediation activities have been conducted at 
the site, as described below: 

• 1983 Inspection by Ohio EPA: In 1983, following an anonymous complaint regarding 
buried drums and sludge, Ohio EPA inspected the CDF facility. In a letter report from the 
Ohio EPA to CDF dated July 28, 1983, the former reported that 15 to 20 partially exposed 
and leaking drums of used lubricants were buried adjacent to Lagoon 2 in the 1960s. The 
letter recommends that the facility cover the drums and the lagoon wall with a minimum of 
2 feet of clay. It is unclear whether this was carried out. ENVIRON did not observe any 
partially buried drums on site during the walkover. This matter is discussed in Section 6.2. 

• 1990 UST Closure: One 1,000-gallon gasoline UST was excavated and removed in 1990 
by the Joseph A. Jeffries Company, Inc. According to the UST closure report, the contents 
of the tank were purged with dry ice. Once cleaned, the tank was removed and sent off
site for shearing and disposal. The area was backfilled with clean limestone. No holes 
were reported as having been observed in the UST and an analysis of three soil samples 
collected to the north, south and center of the UST was performed. Groundwater was not 
encountered in the excavation. Based on the analytical results and the closure report 
reviewed, BUSTR granted this closure a 'No Further Action' or NFA status. 

• 1991 Screening Site Inspection: Ecology and Environment, Inc., at the behest of the 
USE PA, conducted a screening site inspection (SSI) of CDF in 1991. The purpose of the 
SSI was to identify and remediate any immediate threats to human health and the 
environment. It was also performed to determine whether the site qualifies to be on the 
National Priorities List or NPL. The 1991 E&E Screening Site Inspection Report identified 
the presence of an unlined on-site landfill, and three man-made lagoons. The report 
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identifies all three lagoons as being unlined. Further discussion of these issues is 
contained in relevant sections of this report. 

• 1992 Expanded Site Inspection Prioritization: An Expanded Site Inspection 
Prioritization was done by PRC Environmental Management, Inc. in 1992. This inspection 
identified issues similar to the 1991 E&E Screening Site Inspection Report detailed above. 
Pertinent historical and site-related information contained in this report has been 
incorporated into other sections of this report. 

• 1993 Soil and Groundwater Investigation: In February 1993, R&R Environmental was 
retained by Hammontree & Associates to perform a Phase II environmental assessment of 
soil and groundwater. The investigation included the advancement of eight soil borings at 
potential areas of concern including at Tank Farm 2, at the historical on-site landfill, and 
adjacent to the on-site lagoons. Soil and groundwater samples were collected from each 
boring and analyzed for TPH, VOCs, semi-VOCs, PCBs, cyanide, recoverable phenolics, 
and metals. Shallow soil samples were collected from locations near three transformer 
areas located outside of the plant buildings and tested for PCBs. TPH were detected in soil 
samples obtained from three of the eight borings, located south of Lagoon 3. Their 
concentrations ranged from 4,400 to 6,800 ppm. This is greater than current Ohio EPA 
Voluntary Action Program (VAP) regulatory closure levels of 1,000 ppm. In groundwater, 
the petroleum hydrocarbon concentration was reported as 34 mg/L and the barium 
concentrations ranged between 1.9 and 3.4 mg/L. While no groundwater limit for 
petroleum hydrocarbon had been established by Ohio EPA or USE PA at the time of the 
report, barium concentrations exceeded the Ohio EPA MCL of 2.0 mg/L. The report 
indicated that soil materials recovered from this area were heavily stained by hydrocarbons, 
had a strong hydrocarbon odor and a sheen that was observed on the groundwater during 
sampling. PCBs were detected in shallow soils sampled in two locations: north of 
Building E, and east of Building B. This soil and groundwater contamination is further 
discussed in Section 6.2. 

• 1997 Sampling and Analysis of Lagoon 2: An environmental and geotechnical sampling, 
analysis and treatability testing was performed on Lagoon 2 in 1997 by Parsons 
Engineering. Sediment samples were collected from approximately Oto 0.5 feet below 
sediment surface at ten sampling locations within Lagoon 2. They were analyzed for total 
petroleum hydrocarbons, middle range organics, heavy range organics and semi-volatile 
compounds. Sludge from each sampling location was submitted for geotechnical analysis. 
Only one sludge sample, collected from the eastern corner of the lagoon indicated a heavy 
range organics concentration (37,000 mg/kg) greater than its corresponding regulatory 
standard (20,000 mg/kg). The geotechnical test revealed that approximately 5,000 cubic 
yards of depositional material was present in the lagoon. 

• 1999 UST Closure: One 10,000-gallon quench oil UST was closed in place in 1999. It 
was abandoned in place due to the proximity of other product piping and underground 
utilities. The UST closure report states that the UST was cleaned of all residual liquids and 
sludge prior to filling with gravel and concrete slurry. Soil samples were collected from the 
eastern and western ends of the tank .. Based on the soil analytical results and the closure 
report, BUSTR granted this closure an NFA status. 
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• 2000 Phase I Environmental Site Assessment: A Phase I ESA was performed by 
Hammontree & Associates in September 2000 in relation to a potential financial 
transaction. The 2000 Hammontree Phase I report provided GDF with several 
recommendations, namely, providing secondary containment to ASTs, drums and totes, 
disposing of unused tanks and drums and totes, modifying the oil-water separator located 
to the south of the facility to reduce oil leaks, disposal of unused process equipment, and 
miscellaneous soil and groundwater assessments. Pertinent historical and site-related 
information contained in the 2000 Phase I Report has been incorporated into other sections 
of this report. 

Based on the above-described environmental activities, prior Phase I assessments, discussions 
with facility personnel, a review of site-related documents, and ENVIRON's site observations, a 
few known and potential site contamination findings have been identified. These findings are 
described in more detail in Sections 6.2 and 6.3. 

6.2 Known Site Conditions 

The following known contamination conditions were identified in relation to the site. 

• Three on-site lagoons that receive process wastewater: Three lagoons that receive 
discharge of process water via an oil/water separator are located on site. A mixture of oil 
and water generated in the forging operations is initially directed to an oil-water separator, 
located to the south of Building C, which is used to remove the oil associated with the 
water. Overflows from the oil/water separator are routed to Lagoon 1, located in the 
southwestern corner of the facility. Water from the oil/water separator is transferred to 
Lagoon 2 located to the east of the manufacturing buildings. Residual oil floating on 
Lagoon 2 is skimmed off by another oil water separator located to the east of Lagoon 2. 
The remaining water is then pumped to Lagoon 3, located on the easternmost side of the 
property. Water from Lagoon 3 is lost by evaporation, percolation and infiltration. The 
handling of oil-water mixtures in these lagoons for several years has impacted the 
sediments in the lagoons and groundwater on the property. 

According to the 1993 R&R Phase II Report, and the 1983 correspondence, an inspection 
was performed by the Ohio EPA in 1983 in response to an anonymous complaint regarding 
historically buried drums. Ohio EPA discovered 15 to 20 partially exposed and leaking 
drums containing used lubricants buried along the edges of Lagoon 2. It is believed that 
the drums were originally buried in the 1960s. The 1983 Ohio EPA correspondence states 
that: 

"No violations of State Hazardous Waste regulations were observed during this 
investigation. However, the following improvements should be made in order to help 
alleviate potential ground water contamination. The partially exposed drums mentioned 
above should be covered with a minimum of two (2) feet of compacted clay-type 
material. This clay should be implaced around the entire lagoon wall where drums are 
suspected to exist." 

It is unclear whether this has been done. The leaking lubricants could have an adverse 
impact on the soil and groundwater in this location. ENVIRON observed no evidence of 
partially buried drums in this area during our walkover. 
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In 1997, Parsons Engineering conducted sampling of the sediment in Lagoon 2. Sediment 
samples were collected from approximately O to 0.5 feet below sediment surface at ten 
sampling locations within Lagoon 2. The 1997 Parsons Lagoon 2 Sampling Report 
revealed that petroleum hydrocarbons were found to be associated with all samples. 
However, only one sludge sample, collected from the eastern corner of the lagoon 
indicated a heavy range organics concentration (37,000 mg/kg) greater than its 
corresponding regulatory standard (20,000 mg/kg). 

In addition, ENVIRON observed heavy staining of soil with oil along the southern boundary 
of Lagoon 2. Soil in this area appeared to be saturated with used oil. Used oil recovered 
from the lagoons is stored in drums and totes near Lagoon 2. No secondary containment is 
provided for these containers. Based on the existence of impacted sediments in the 
lagoons, and the presence of heavy staining near Lagoon 2, ENVIRON considers the 
lagoons to represent a REC. 

The 1993 Phase II investigation by R&R Environmental, Inc., and reported by both R&R 
and Hammontree and Associates, showed elevated levels of petroleum hydrocarbons and 
metals (dissolved barium) in the groundwater sample collected from a monitoring well 
adjacent to Lagoon 3 in the southeastern corner of the property. The petroleum 
hydrocarbon concentration was reported as 34 mg/L and barium concentration 1.9 to 
3.4 mg/L. While no limit for petroleum hydrocarbon had been established by Ohio EPA or 
USEPA at the time of the report, barium concentrations exceeded the Ohio EPA MCL of 
2.0 mg/L. The area's elevation relative to surrounding properties indicates that an off-site 
source is unlikely. Additionally, TPH were detected in soil samples obtained from three of 
the eight borings, located south of Lagoon 3. Their concentrations ranged from 4,400 to 
6,800 ppm. This is greater than current Ohio EPA VAP regulatory closure levels of 
1,000 ppm. 

• Historical on-site landfill: The 1978 Waste Disposal Report, the 1991 E&E Screening 
Site Inspection Report, and the 1993 R&R Phase II Report, revealed that an approximately 
8-acre landfill was located to the east of Lagoon 2 until the early 1980s. Although the 
landfill was licensed by the SCHD in June 1976, it is unclear when the landfill began 
operating. The landfill was divided into two zones. Zone A was used for the disposal of all 
wastes generated on-site like oil sludge, boiler stack scrubber sludge, floor sweepings, 
trash and rags, while Zone B was used for the disposal of demolition wastes, concrete, and 
other exempt wastes. The two zones were separated by a scrap metal salvage area. The 
unlined landfill represents a REC due to the nature of materials disposed of at this location. 

• Relocation of excavated sediment for biological treatment: According to the 2000 
Hammontree Phase I Report, oil-contaminated sediment was excavated from Lagoon 1 
and transferred to a bioremediation cell located in the eastern portion of the property. 
When the cell failed to achieve the targeted hydrocarbon removal rate, the sludge was 
returned to Lagoon 1. Lagoon 1 was lined with clay; the sludge was placed over this; and a 
clay cap was used to cover the cell material. The report indicates that the location of the 
bioremediation cell was covered with slag. It is not known if the entire sediment was 
transferred back to Lagoon 1, and whether there were any soil or groundwater impacts at 
the location of the former bioremediation cell. ENVIRON considers the location of the 
former bioremediation cell to be a REC. 
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• Exterior soil staining: ENVIRON observed oil-stained soil adjacent to the southwestern 
property boundary, near Lagoon 1. In this area, the staining was concentrated near the oil
water separator associated with Lagoon 1. Soil to the southwest of the Forge Shop 
(Building C), which is adjacent to the oil-water separator, also appeared to be stained. This 
area is currently used to store virgin oil, used oil, kerosene, and diesel in drums, totes, and 
ASTs. 

6.3 Potential Site Conditions 

Based on current information and conditions at the facility, ENVIRON considers the likelihood of 
significant undiscovered soil or groundwater contamination to be low. Nevertheless, ENVIRON 
identified the following findings relating to potential site conditions: 

• Management offly-ash in sub-grade pits near Building E and Lagoon 2: ENVIRON 
observed two sub-grade pits that are used for the temporary storage of fly-ash, generated 
by the coal fired boiler. The first pit, located adjacent and east of Building E is concrete
lined. It receives a mixture of water and fly-ash, which is carried in totes to the larger sub
grade pit in the north central portion of the property, near Lagoon 2. The water is allowed 
to. evaporate, and the remaining fly-ash is then collected by J&J Refuse for off-site disposal. 
ENVIRON could not verify the quality of the concrete lining in the first pit, or whether the 
pits have been used for storing other wastes in the past. The extent of the impact of metals 
and other contaminants associated with fly-ash on adjoining soils and groundwater is not 
known. Since ENVIRON's site visit, the concrete-lined pit was emptied out and relined with 
concrete. ENVIRON considers the two fly ash pits to be RECs. 

• Oil staining in sub-grade Chip Basement (below Building B): A below-grade 
basement, located below Building B, is used to house a pumping station for quench oil 
tanks located on the first floor of Building B. Heavy oil staining was observed on the floor in 
this area. Even though the floor is concrete, it appeared to be in poor condition, with 
evidence of cracking. ENVIRON considers the Chip Basement to be a REC. 

• USTs: The 1993 R&R Phase 11 Report and the 2000 Hammontree Phase I Report refer to 
the presence of ten USTs, which were previously used for storing Number 2 fuel oil, 
Number 6 fuel oil, quench oil, and gasoline. Facility personnel stated that the eight 
remaining tanks are no longer in use, but have not been closed in place or removed. 
Closure documentation has been received for two of these tanks. According to documents 
received from BUSTR, one 10,000-gallon quench oil UST from Tank Farm 2 (see Figure 2) 
and one 1,000-gallon gasoline UST, located near Building M, were removed (in 1999 and 
199Q respectively), for which NF As were received. It is not known whether any of the 
remaining USTs were leaking and whether they have impacted soil and groundwater at the 
site. ENVIRON considers the UST locations at the site to be a REC. 

• ASTs without secondary containment: During ENVIRON's reconnaissance, ASTs used 
for storing oil, diesel, kerosene, and other petroleum products were observed at multiple 
locations. No secondary containment was observed for most of these ASTs. Since 
ENVIRON's site visit, secondary containment has been provided for 17 of the 20 ASTs at 
the site. ENVIRON cannot rule out the possibility of soil and groundwater contamination 
having occurred due to leaks and spills from the exterior ASTs at the site. ENVIRON 
considers the exterior AST locations at the site to be a REC. 
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• Septic System: According to facility personnel, a septic system located east of Building M 
was historically operated for the management of sanitary wastewater. This was confirmed 
by the City of Massillon's Sewer and Waste Collections. However, they could not verify 
whether there was a leach field associated with the septic system. Discharges to this 
system were reported to be only from domestic sources. ENVIRON cannot verify the 
nature of the material disposed of in this septic tank, and whether it was removed. Absent 
further information and its intended use for sanitary wastewater, ENVIRON considers this 
matter an "other finding." 

• Former Use of Chlorinated Solvents: Chlorinated solvents were historically used as 
mold release agents in the iron and steel forging industry. The 1993 R&R Phase II Report 
states that trichloroethylene and tetrachloroethylene were detected in soil borings sampled 
in the vicinity of Lagoon 3. Additionally, the 1998 Parsons SQG Review Report indicates 
that in 1991, trichloroethylene was discovered in the floor scrapings generated at the site. 
The report does not indicate the concentration of the substances. Neither report states the 
origin of the materials. No additional information regarding quantities, storage locations, or 
disposal methods of these chemicals was provided to ENVIRON. Although this matter is 
not considered a REC, it is possible that chlorinated solvents or associated wastes may 
have been mishandled, which could have adversely affected the soil and groundwater 
conditions at the site. 

De Minimis Conditions 

• Potential Impact from Nearby Property: Meredith Investments, Van Kay, Inc., and Rees 
Plating, listed on databases indicative of environmental concern, are located within a half
mile radius of the site. Fourteen listings of leaking USTs (LUSTs) are also located adjacent 
to, and potentially upgradient of the subject site. All listings have received regulatory 
closure. Although this matter is not considered a REC, there has been no apparent 
regulatory impetus to investigate whether contamination from these sites has migrated to 
the CDF site. If contamination associated with these sites was found to have migrated onto 
the CDF property, it is expected that any remedial activities would be the responsibility of 
the facility from which the contamination originated, and not CDF. 

• Historical Agricultural Use of the Property: Based on ENVIRON's review of historical 
information sources, the property may historically have been used for agricultural purposes 
prior to CDF's development of the site in 1942. ENVIRON was not provided with any 
specific information regarding historical agricultural chemical use, but pesticides or other 
agricultural chemicals may have been applied on the property. It is possible that residual 
concentrations of agricultural chemicals may be present in soil and potentially groundwater. 
If residual concentrations of these chemicals are present, it is unlikely that they would be 
the subject of regulatory scrutiny in the context of a non-residential land use scenario. As 
such, ENVIRON characterizes this finding as a de minimis condition, provided the site use 
remains industrial and the property is not re-zoned for residential use. 

6.4 Analysis of Data Gaps 
The Phase I ESA component of this review was conducted in accordance with the methodology 
specified in ASTM Standard E1527-05, as agreed upon by ENVIRON and Godfrey & Kahn, S.C. 
in July 2012. The standard ASTM scope was expanded to include a limited review of regulatory 
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compliance, asbestos-containing materials, and off-site waste management facilities. Issues 
considered outside the scope of the ASTM Standard and this review include radon, lead-based 
paint, lead in drinking water, wetlands, PCBs in building materials, cultural and historic 
resources, ecological resources, endangered species, and high voltage power lines. 

The ASTM Standard defines a data gap as "a lack of or inability to obtain information required 
by the practice despite good faith efforts by the environmental professional to gather such 
information." A data gap is only significant if other information obtained during the ESA, or 
professional experience, raises reasonable concerns and affects the ability of the environmental 
professional to identify whether a given issue is a REC. The ASTM Standard requires that the 
ESA report identify and comment on significant data gaps. As such, this section also provides a 
discussion of issues with significant data gaps, if any, that were identified as part of this 
assessment. 

Site reconnaissance limitations and exceptions to the ASTM Standard for the assessment are 
discussed below. 

• During the site visit, certain undeveloped portions of the site were not accessible due to the 
presence of fencing and dense vegetation. These areas were observed from perimeter 
areas. In addition, ENVIRON did not observe the roof of the buildings. 

• Historical information, such as aerial photographs, was not readily available to characterize 
the property from the present back to the property's obvious first developed use or 1940, 
whichever is earlier. The earliest readily available historical source that would indicate 
specific site uses is an aerial photograph dated 1952, which shows the property to be used 
for industrial purposes. 

• Because this assessment is being prepared on behalf of the owner of this site, the 
information required in the User Questionnaire consistent with Appendix X3 of the ASTM 
Standard was obtained through the site reconnaissance and interviews. As such, a User 
Questionnaire was not completed. 

• As it is a user requirement, ENVIRON did not conduct a review of records to identify 
environmental liens or activity and use limitations (AU Ls) imposed by judicial authorities 
with respect to the property. 

None of the exceptions, deletions, deviations, or site reconnaissance limitations noted above is 
considered to represent significant data gaps except the lack of documentation regarding 
chlorinated solvent use at the site. 
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Photo 1 : V iew of the facility from Gate 2. 

Photo 2: View of the facility from Gate 3. To the left of the picture is Building M. The former septic system, and 
1,000-gallon UST are reported to have been located here. 
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Photo 3: View of the steel storage yard, located to the west of Lagoon 3. 

Photo 4: Lagoon 3, located in the eastern portion of the property. 
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Photo 5: Piping that forms the inlet to Lagoon 3. 

Photo 6: Mound of coal-ash, located near the northern property boundary. 
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Photo 7: Old paint buckets, stored along the property's northern border. 

Photo 8: Storage of old machinery and scrap metal along the northern facility boundary. 
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Photo 9: Unlined fly-ash pit located near the steel storage yard. 

Photo 10: Lagoon 2, located in the south -central portion of the property. 
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Photo 11: Storage of used-oil along the southeastern boundary of Lagoon 2. 

Photo 12: Heavy oil staining observed adjacent to Lagoon 2. 
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Photo 13: Drums of sodium hypochlorite used to treat well water, located adjacent to Well 1 along the northern 
property boundary. 

Photo 14: The Chip Basement, located below Building B. 
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Photo 15: Labeling of asbestos containing material (ACM) in Building E (Boiler House}, as required by federal 
regulations. 

Photo 16: Concrete-lined fly-ash pit located adjacent to Building E (Boiler House) .. 
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Photo 17: Transformer room, known to contain PCBs, located adjacent to Buildings C and K (Forge Shop and 
Saw Department respectively) .. 

Photo 18: Gas cylinder storage area, north of Buildings G and D (Upsetter Department and Die Storage 
respectively) .. 
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Photo 19: Lagoon 1, located in the southwestern corner of the site. 

Photo 20: View of floor scrapings, including cardboard, scrap metal, rags, and vegetation to the west of Building C 
(Forge Shop). 
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Photo 21: Oil water separator associated with Lagoon 1, located to the south of Building C (Forge Shop). 

Photo 22: Heavy oil staining observed in the southwestern portion of the property. 
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Photo 23: View of the operations in Building K (Saw Department). 

Photo 24: View of the operations in Building G (Upsetter Department). 
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Photo 25: View of the operations in Building D (Die Storage). 

Photo 26: Maintenance area located in Building D (Die Storage). 
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Photo 27: Die-cleaning area, located in Building C (Forge Shop). 

Photo 28: View of the operations in Building C (Forge Shop). 
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Photo 29: View of the drop forging operations in Building C (Forge Shop). 

Photo 30: Solvent (kerosene) storage in the forging area. 
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Photo 31: Quench oil tank located in Building B (Rough Turn, Heat Treat, Finishing and Stock Room). 

Photo 32: Non-destructive testing area in Building B (Rough Turn, Heat Treat, Finishing and Stock Room) 
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Photo 33: The process of non-destructive testing using Magnaflux in Building B (Rough Turn, Heat Treat, 
Finishing and Stock Room). 

Photo 34: View of a portion of Building M (Die Shop). 
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Photo 35: Oil storage in Building M (Die Shop). 

Photo 36: Finished product storage in Building B (Rough Turn, Heat Treat, Finishing and Stock Room). 

Title: 
Site: 

Site Photographs -Canton Drop Forge 
4575 Southway Street, Canton, Ohio 

CDF012714 

Date: July 2012 
, , ENVIRON 

Page 18 of 18 



Privileged and Confidential 
Prepared at the Request of Counsel Phase I Environmental Site Assessment 

Appendix B 

Environmental Database Report 

EDR conducted its searches for the standard environmental record 
sources and the minimum search distances, as specified by the ASTM 

Standard. The ASTM Standard uses the terminology "approximate 
minimum search distance" to refer to the radii searched in the 

environmental database report. 

EDR conducted the search of environmental databases in July 2012. 
Because the environmental databases themselves are sometimes not 

updated by the specific regulatory agencies for periods of up to one year 
or more (depending on the database and the state), the database search 

conducted herein will not necessarily list any facility or site for which an 
environmental investigation/listing has been initiated subsequent to the 

last update. 
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Thank you for your business. 
Please contact EDR at 1-800-352-0050 

with any questions or comments. 
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A search of available environmental records was conducted by Environmental Data Resources, Inc (EDR). 
The report was designed to assist parties seeking to meet the search requirements of EPA's Standards 
and Practices for All Appropriate Inquiries (40 CFR Part 312), the ASTM Standard Practice for 
Environmental Site Assessments (E 1527-05) or custom requirements developed for the evaluation of 
environmental risk associated with a parcel of real estate. 

TARGET PROPERTY INFORMATION 

ADDRESS 

4575 SOUTHWAY STREET 
CANTON, OH 44706 

COORDINATES 

Latitude (North): 40.7824000 - 40' 46' 56.64" 
Longitude (West): 81.4318000-81' 25' 54.48" 
Universal Tranverse Mercator: Zone 17 
UTM X (Meters): 463564.8 
UTM Y (Meters): 4514480.0 
Elevation: 1058 ft. above sea level 

USGS TOPOGRAPHIC MAP ASSOCIATED WITH TARGET PROPERTY 

Target Property Map: 
Most Recent Revision: 

AERIAL PHOTOGRAPHY IN THIS REPORT 

Portions of Photo from: 
Source: 

TARGET PROPERTY SEARCH RESULTS 

40081-G4 CANTON WEST, OH 
1994 

2009,2010 
USDA 

The target property was identified in the following records. For more information on this 
property see page 7 of the attached EDR Radius Map report: 

I 

_S_ite ________________ D_at_a_b_as_e~(s~) ________________ E_P_A_ID __ _ 

CANTON DROP FORGE 
4575 SOUTHWAY STSW 
CANTON, OH 44 706 

CANTON DROP FORGE 
4575 SOUTHWAY STREET S.W. 
CANTON, OH 44706 

CANTON DROP FORGE 
4575 SOUTHWAY SW 
CANTON, OH 

TRIS 

AIRS 

SPILLS 

44706CNTND45 

N/A 

N/A 
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CANTON DROP FORGE INC 
4575 SOUTHWAY ST SW 
CANTON, OH 44706 

·1 

CERC-NFRAP 
RCRA-SQG 
FINDS 

OH D004465142 

DERR 
Activity: SA 

LUST 
FR Status: Inactive FR Status: NFA: No Further Action 
FR Status: Active FR Status: NFC: No Further Action Data Cleaning 
Facility Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Active FR Status: NFC: No Further Action Data Cleaning 

MANIFEST 
SPILLS 

CANTON DROP FORGING & MFG CO ICIS 
4575 SOUTHWAY ST. S.W. CANTON OH 447061995 
CANTON, OH 44706 

CANTON DROP FORGE 
4575 SOUTHWAY ST SW 
CANTON, OH 44706 

DATABASES WITH NO MAPPED SITES 

UST 

N/A 

N/A 

No mapped sites were found in EDR's search of available ("reasonably ascertainable ") government 
records either on the target property or within the search radius around the target property for the 
following databases: 

STANDARD ENVIRONMENTAL RECORDS 

Federal NPL site list 

NPL _________________________ National Priority List 
Proposed NPL _______________ Proposed National Priority List Sites 
NPL LIENS ___________________ Federal Superfund Liens 

Federal Delisted NPL site list 

Delisted NPL ________________ National Priority List Deletions 

Federal CERCLIS list 

FEDERAL FACILITY __________ Federal Facility Site Information listing 

Federal RCRA CORRACTS facilities list 

CORRACTS __________________ Corrective Action Report 

Federal institutional controls I engineering controls registries 

US ENG CONTROLS ________ . Engineering Controls Sites List 
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''/ct 

US INST CONTROL .....•.. Sites with Institutional Controls 

Federal ERNS list 

ERNS ________________________ Emergency Response Notification System 

Stat..- and tribal • equivalent CERCLIS 

SHWS ........................ This state does not maintain a SHWS list. See the Federal CERCLIS list and Federal 
NPL list. 

State and tribal leaking storage tank lists 

INDIAN LUST .........•....•• Leaking Underground Storage Tanks on Indian Land 

State and tribal registered storage tank lists 

INDIAN UST .................. Underground Storage Tanks on Indian Land 
FEMA UST .................. Underground Storage Tank Listing 

State and tribal institutional control I engineering control registries 

ENG CONTROLS ............ Sites with Engineering Controls 
HIST INST CONTROLS ...... Institutional Controls Database 
HIST ENG CONTROLS ....... Operation & Maintenance Agreements Database 

State and tribal voluntary cleanup sites 

INDIAN VCP .................. Voluntary Cleanup Priority Listing 

State and tribal Brownfields sites 

BROWNFIELDS .............. Ohio Brownfield Inventory 

ADDITIONAL ENVIRONMENTAL RECORDS 

Local Brownfield lists 

US BROWNFIELDS .......... A Listing of Brownfields Sites 

Local Lists of Landfill I Solid Waste Disposal Sites 

ODL ••.....••......•......... Open Dump Inventory 
DEBRIS REGION 9 ........... Torres Martinez Reservation Illegal Dump Site Locations 
SWRCY ...................... Recycling Facility Listing 
HIST LF ...................... Old Solid Waste Landfill 
INDIAN ODL ..•••............ Report on the Status of Open Dumps on Indian Lands 

Local Lists of Hazardous waste I Contaminated Sites 

US CDL .....••••..•......... Clandestine Drug Labs 
CDL .......................... Clandestine Drug Lab Locations 
US HIST CDL ........••.....• National Clandestine Laboratory Register 

Local Lists of Registered Storage Tanks 

ARCHIVE UST ..............•• Archived Underground Storage Tank Sites 
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I 

Local Land Records 

LIENS 2 ______________________ CERCLA Lien Information 
LUCIS ________________________ Land Use Control Information System 

Records of Emergency Release Reports 

HMIRS _______________________ Hazardous Materials Information Reporting System 
SPILLS _______________________ Emergency Response Database 

Other Ascertainable Records 

DOT OPS ____________________ Incident and Accident Data 
DOD _________________________ Department of Defense Sites 
FUDS ________________________ Formerly Used Defense Sites 
CONSENT ___________________ Superfund (CERCLA) Consent Decrees 
ROD _________________________ Records Of Decision 
UMTRA _____________________ Uranium Mill Tailings Sites 
MINES _______________________ Mines Master Index File 
TSCA _______________________ Toxic Substances Control Act 
FTTS _________________________ FIFRNTSCA Tracking System- FIFRA (Federal Insecticide, Fungicide, & Rodenticide 

Act)/TSCA (Toxic Substances Control Act) 
HIST FTTS ___________________ FIFRA/TSCA Tracking System Administrative Case Listing 
SSTS ________________________ Section 7 Tracking Systems 
PADS ________________________ PCB Activity Database System 
MLTS ________________________ Material Licensing Tracking System 
RADINFQ ____________________ Radiation Information Database 
RAATS _______________________ RCRA Administrative Action Tracking System 
TOWNGAS ___________________ DERR Towngas Database 
UIC ___________________________ Underground Injection Wells Listing 
DRYCLEANERS _____________ Drycleaner Facility Listing 
NPDES _______________________ NPDES General Permit List 
USD __________________________ Urban Setting Designation Sites 
HIST USD ____________________ Urban Setting Designations Database 
INDIAN RESERV _____________ Indian Reservations 
SCRD DRYCLEANERS _______ State Coalition for Remediation of Drycleaners Listing 
FINANCIAL ASSURANCE ____ Financial Assurance Information Listing 
COAL ASH ___________________ Coal Ash Disposal Site Listing 
CRO _________________________ Cessation of Regulated Operations Facility Listing 
COAL ASH DOE ______________ Sleam-Electric Plan Operation Data 
PRP __________________________ Potentially Responsible Parties 
EPA WATCH LIST ____________ EPA WATCH LIST 
US FIN ASSUR_ ______________ Financial Assurance Information 
PCB TRANSFORMER_ _______ PCB Transformer Registration Database 
COAL ASH EPA _____________ Coal Combustion Residues Surface Impoundments List 
2020 COR ACTION __________ . 2020 Corrective Action Program List 

EDR PROPRIETARY RECORDS 

EDR Proprietary Records 

Manufactured Gas Plants _____ EDR Proprietary Manufactured Gas Plants 
EDR Historical Auto Stations __ EDR Proprietary Historic Gas Stations 
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EDR Historical Cleaners ______ EDR Proprietary Historic Dry Cleaners 

SURROUNDING SITES: SEARCH RESULTS 

Surrounding sites were identified in the following databases. 

Elevations have been determined from the USGS Digital Elevation Model and should be evaluated on 
a relative (not an absolute) basis. Relative elevation information between sites of close proximity 
should be field verified. Sites with an elevation equal to or higher than the target property have been 
differentiated below from sites with an elevation lower than the target property. 
Page numbers and map identification numbers refer to the EDR Radius Map report where detailed 
data on individual sites can be reviewed. 

Sites listed in bold italics are in multiple databases. 

Unmappab!e (orphan) sites are not considered in the foregoing analysis. 

STANDARD ENVIRONMENTAL RECORDS 

Federal CERCLIS list 

CERCLIS: The Comprehensive Environmental Response, Compensation and Liability Information System 
contains data on potentially hazardous waste sites that have been reported to the USEPA by states, 
municipalities, private companies and private persons, pursuant to Section 103 of the Comprehensive 
Environmental Response, Compensation and Liability Act (CERCLA). CERCLIS contains sites which are either 
proposed to or on the National Priorities List (NPL) and sites which are in the screening and assessment phase 
for pos.sible inclusion on the NPL. 

A review of the CERCLIS list, as provided by EDR, and dated 12/27/2011 has revealed that there is 1 
CERCLIS site within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

REES PLATING SITE 

Federal CERCLIS NFRAP site List 

Address 

5020 SOUTHWAY ST. SW 

Direction I Distance Map ID Page 

W1/4-1/2(0.438mi.) M41 181 

CERC-NFRAP: Archived sites are sites that have been removed and archived from the inventory of CERCLIS 
sites. Archived status indicates that, to the best of EPA's knowledge, assessment at a site has been completed 
and that EPA has determined no further steps will be taken to list this site on the National Priorities List 
(NPL), unless information indicates this decision was not appropriate or other considerations require a 
recommendation for listing at a later time. This decision does not necessarily mean that there is no hazard 
associated with a given site; it only means that, based upon available information, the location is not judged 
to be a potential NPL site. 

A review of the CERC-NFRAP list, as provided by EDR, and dated 12/28/2011 has revealed that there is 
1 CERC-NFRAP site within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

MPS INCORPORATION 

Address Direction/ Distance Map ID Page 

4124 SOUTHWAY STREET SOE 1/8 -1/4 (0.176 mi.) H27 143 
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Federal RCRA non-CORRACTS TSO facilities list 

RCRA-TSDF: RCRAlnfo is EPA's comprehensive information system, providing access to data supporting 
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) 
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or 
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are 
individuals or entities that move hazardous waste from the generator offsite to a facility that can recycle, 
treat, store, or dispose of the waste. TSDFs treat, store, or dispose of the waste. 

A review of the RCRA-TSDF list, as provided by EDR, and dated 03/15/2012 has revealed that there is 1 
RCRA-TSDF site within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

REES PLATING CO INC 

Address Direction/ Distance Map ID Page 

5020 SOUTHWAY ST SW W 1/4 -112 (0.438 mi.) M42 182 

Federal RCRA generators list 

RCRA-LQG: RCRAlnfo is EPA's comprehensive information system, providing access to data supporting 
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) 
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or 
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity 
generators (LQGs) generate over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous 
waste per month. 

A review of the RCRA-LQG list, as provided by EDR, and dated 03/15/2012 has revealed that there is 1 
RCRA-LQG site within approximately 0.25 miles of the target property. 

Equal/Higher Elevation 

HERCULES POLISHING & PLATING C 

Address Direction / Distance Map ID Page 

4883 SOUTHWAY S.W. W 118 -114 (0.214 mi.) 128 143 

RCRA-SQG: RCRAlnfo is EPA's comprehensive information system, providing access to data supporting 
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) 
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or 
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity 
generators (SQGs) generate between 100 kg and 1,000 kg of hazardous waste per month. 

A review of the RCRA-SQG list, as provided by EDR, and dated 03/15/2012 has revealed that there are 2 
RCRA-SQG sites within approximately 0.25 miles of the target property. 

Equal/Higher Elevation Address 

GASPAR WELDING INC 1545 WHIPPLE AVE SW 
MAACO AUTO PAINTING & BODYWOR 1818 HOPPLE AVE SW 

Direction I Distance Map ID Page 

ENE 1/8- 1/4 (0.136 mi.) F20 
WSW1/8-1/4 (0.162 mi.) G22 

131 
134 

RCRA-CESQG: RCRAlnfo is EPA's comprehensive information system, providing access to data supporting 
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) 
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or 
dispose of hazardous waste as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally 
exempt small quantity generators (CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of 
acutely hazardous waste per month. 

A review of the RCRA-CESQG list, as provided by EDR, and dated 03/15/2012 has revealed that there are 
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5 RCRA-CESQG sites within approximately 0.25 miles of the target property. 

Equal/Higher Elevation 

BEAVER EXCAVA TTNG CO INC 
DOMINION EAST OHIO - CANTON PE 
CNDINC 
BRECHBUHLER TRUCK SALES 
PENSKE TRUCK LEASING INC 

State- and tribal - equivalent CERCLIS 

Address 

4650 SOUTHWAY ST SW 
4725 SOUTHWAYAVE SW 
4520 SOUTHWAY SW 
4216 SOUTHWAY ST SW 
1829 HOPPLE AVE SW 

Direction I Distance Map ID 

WSW 0 - 1/8 (0.006 mi.) C9 
WSW0-1/8(0.016mi.) B13 
SEO - 1/8 (0.047 mi.) 14 
ESE 0-1/8 (0.073 mi.) E16 
WSW 1/8 - 114 (0.170 mi.) G24 

DERR: The DERR database is an index of sites for which Ohio EPA maintains files. It includes 
sites with known or suspected contamination, but a site's inclusion in the database does not mean that it is 
now or has ever been contaminated. 

A review of the DERR list, as provided by EDR, and dated 05/21/2012 has revealed that there are 2 
DERR sites within approximately 1 mile of the target property. 

Equal/Higher Elevation Address Direction / Distance Map ID 

VAN KAY INC, CANTON 4124 SOUTHWAY ST SW E 1/8 -114 (0.176 mi.) H25 
Activity: SA, VAP 

ASHLAND PETROLEUM 2408 GAMBRINUS SE 112-1 (0.733 mi.) 45 
Activity: SA 

State and tribal landfill and/or solid waste disposal site lists 

SWF/LF: The Solid Waste Facilities/Landfill Sites records typically contain an inventory of solid 
waste disposal facilities or landfills in a particular state. The data come from the Ohio Environmental 
Protection Agency's Licensed Solid Waste Facilities. 

A review of the SWF/LF list, as provided by EDR, and dated 04/12/2012 has revealed that there is 1 
SWF/LF site within approximately 0.5 miles of the target property. 

Page 

99 
106 
119 
123 
137 

Page 

139 

213 

Equal/Higher Elevation 

MEREDITH INVESTMENTS 

Address Direction I Distance Map ID Page 

4448 SOUTHWAY ST SW ESE 0-118 (0.007 mi.) D11 103 

State and tribal leaking storage tank lists 

LUST: The Leaking Underground Storage Tank Incident Reports contain an inventory of reported 
leaking underground storage tank incidents. The data come from the Department of Commerce Division of State 
Fire Marshal's List of Reported Petroleum Underground Storage Tank Release Incidents. 

A review of the LUST list, as provided by EDR, and dated 04/27/2012 has revealed that there are 24 
LUST sites within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

TRUCK REPAIR BLDG 

Address 

4700 SOUTHWAY ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

Direction I Distance Map ID Page 

WSW O - 118 (0.006 mi.) B7 94 
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Address Direction/ Distance Map ID Equal/Higher Elevation 

BEAVER EXCAVATING COMPANY 4650 SOUTHWAYSTREET, S WSW0-1/8 (0.006mi.) CB 

Page 

95 
FR Status: Inactive FR Status: NFA: No Further Action 
FR Status: Inactive FR Status: NFA: No Further Action 
*Additional key fields are available in the Map Findings section 
Facility Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 
*Additional key fields are available in the Map Findings section 

CROWN ENTERP REAL ESTATE DEPT 4310 SOUTHWAY 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

EAST OHIO GAS CO. PERRY YARDS 4725 SOUTHWAY SW 
FR Status: Inactive FR Status: NFA: No Further Action 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

ALLIED TRUCK PARTS CO. 4216 SOUTHWAYST 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

KOHN, INC. 4850 SOUTHWAY SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

CANTON BAPTIST TEMPLE 1540 WHIPPLE AVE SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

CUSTOM DESIGN TECHNOLOGIES 1545 WHIPPLE AVE SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

VLIET ASPHALT SEALER CO., INC. 4520 VLIET ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

BITZEL EXCAVATING, INC. 4141 SOUTHWAY ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

BLUE VELVET TRANSPORT, INC. 4821 CORPORA TE ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

ROADWAY EXPRESS, INC. 4925 SOUTHWAY SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

ZIEGLER BOLT & PARTS CO. 4848 CORPORATE ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

CRAMERS, INC. 4926 SOUTHWAY SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

FORMER MATLAK INC 4108 NAVARRE RD SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

ROLLINS LEASING CORP. #208A 4884 CORPORA TE SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

ESE O -1/8 (0.007 mi.) D10 102 

WSW0-1/8 (0.016 mi.) B12 104 

ESE O -118 (0.073 mi.) E15 121 

W 118 -114 (0.126 mi.) 17 125 

ENE 1/8 • 114 (0.130 mi.) F18 128 

ENE 118-1/4 (0.136 mi.) F19 129 

NE 1/8 -114 (0.151 mi.) F21 132 

E 118-1/4 (0.166 mi.) H23 135 

SW 1/8 -114 (0.248 mi.) J29 160 

W 114 -112 (0.256 mi.) 130 163 

SW 114 - 112 (0.267 mi.) J31 164 

W 114 - 112 (0.280 mi.) K32 165 

SE 1/4 -112 (0.302 mi.) 33 167 

WSW 1/4 -112 (0.305 mi.) 34 169 
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Equal/Higher Elevation 

MEREDITH ERECTORS, INC, 

Address 

3926 SOUTHWAY SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

SAMPSEL PIPELINE CO. 4938 SOUTHWAY SW 
FR Status: Active FR Status: NFC: No Furttier Action Data Cleaning 
Facility Status: Active FR Status: NFC: No Further Action Data Cleaning 

YOUNG WHITE GMC TRUCK 4970 SOUTHWAY ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

BUCKEYE CORP. 4969 SOUTHWAYAVE 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

SPEEDWAY 9400 3805 SOUTHWAY ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
FR Status: Inactive FR Status: NFA: No Further Action 
*Additional key fields are available in the Map Findings section 
Facility Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 
"'Additional key fields are available in the Map Findings section 

REES PLATING CO INC 5020 SOUTHWAY ST SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

CONSUMER DIRECT 1400RAFFRO 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

CANTON /NOUS PARK 1401 RAFF RD SW 
FR Status: Inactive FR Status: NFA: No Further Action 
Facility Status: Inactive FR Status: NFA: No Further Action 

Direction / Distance 

E 1/4 - 1/2 (0.310 mi.) 

W 114 - 112 (0.314 mi.) 

Map ID 

35 

K36 

WSW 1/4 - 1/2 (0.368 mi.) 37 

W 114- 112 /0.372 mi.) 38 

E 1/4 - 1/2 (0.401 mi.) L39 

W 114 - 112 (0.438 mi.) M42 

ENE 1/4 - 1/2 (0.473 mi.) N43 

ENE 1/4 - 1/2 (0.485 mi.) N44 

UNREG LTANKS: A suspected or confirmed release of petroleum from a non-regulated UST. 

A review of the UNREG L TANKS list, as provided by EDR, and dated 08/25/1999 has revealed that there 
is 1 UNREG LTANKS site within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

SPEEDWAY 
Facility Status: NFA 

Address 

3805 SOUTHWAY ST SW 

State and tribal registered storage tank lists 

Direction I Distance 

E 1/4 - 1/2 (0.401 mi.) 

Map ID 

L40 

UST: The Underground Storage Tank database contains registered USTs. USTs are regulated under 

; I 
Page 

171 

173 

175 

176 

177 

182 

211 

212 

Page 

180 

Subtitle I of the Resource Conservation and Recovery Act (RCRA). The data come from the Department of Commerce 
Division of State Fire Marshal's Facility File. 

A review of the UST list, as provided by EDR, and dated 01/25/2012 has revealed that there are 11 UST 
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sites within approximately 0.25 miles of the target property. 

Equal/Higher Elevation Address 

TRUCK REPAIR BLDG 4700 SOUTHWAY ST SW 
BEAVER EXCAVATING COMPANY 4650 SOUTHWAY STREET, S 
CROWN ENTERP REAL ESTATE DEPT 4310 SOUTHWAY 
EAST OHIO GAS CO. PERRY YARDS 4725 SOUTHWAY SW 
ALLIED TRUCK PARTS CO. 4216SOUTHWAYST 
KOHN,INC. 4850 SOUTHWAY SW 
CANTON BAPTIST TEMPLE 1540 WHIPPLE AVE SW 
CUSTOM DESIGN TECHNOLOGIES 1545 WHIPPLE AVE SW 
VLIET ASPHALT SEALER CO., INC. 4520 VLIET ST SW 
BITZEL EXCAVATING, INC. 4141 SOUTHWAY ST SW 
BLUE VELVET TRANSPORT, INC. 4821 CORPORATE ST SW 

State and tribal institutional control I engineering control registries 

INST CONTROL: Sites with Engineering and/or Institutional controls. 

Direction I Distance Map ID Page 

WSW 0 - 118 (0.006 mi.) B7 94 
WSW 0 - 1/8 (0.006 mi.) CB 95 
ESE 0 -1/8 (0.007 mi.) D10 102 
WSW0-1/8 (0.016 mi.) B12 104 
ESE 0 - 118 (0.073 mi.) E15 121 
W 118 -114 (0.126 mi./ 17 125 
ENE 118 - 1/4 (0.130 mi.) F18 128 
ENE 1/8-1/4 (0.136 mi.) F19 129 
NE 1/8 - 1/4 (0.151 mi.) F21 132 
E 1/8-1/4 (0.166 mi.) H23 135 
SW 118 - 1/4 (0.248 mi.) J29 160 

A review of the INST CONTROL list, as provided by EDR, and dated 05/15/2012 has revealed that there 
is 1 INST CONTROL site within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

VAN KAY INC, CANTON 

State and tribal voluntary cleanup sites 

Address 

4124 SOUTHWAY ST SW 

VCP: Ohio EPA, Voluntary Action Program Sites. 

Direction/ Distance MaplD Page 

E 1/8-1/4 (0.176 mi.) H25 139 

A review of the VCP list, as provided by EDR, and dated 05/15/2012 has revealed that there is 1 VCP 
site within approximately 0.5 miles of the target property. 

Equal/Higher Elevation 

VAN KAY INC, CANTON 

ADDITIONAL ENVIRONMENTAL RECORDS 

Other Ascertainable Records 

Address 

4124 SOUTHWAY ST SW 

Direction I Distance Map ID Page 

E 1/8 - 1/4 (0.176 mi.) H25 139 

RCRA-NonGen: RCRAlnfo is EPA's comprehensive information system, providing access to data supporting 
the Resource Conservation and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) 
of 1984. The database includes selective information on sites which generate, transport, store, treat and/or 
dispose of hazardous waste as-defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do 
not presently generate hazardous waste. 

A review of the RCRA-NonGen list, as provided by EDR, and dated 03/15/2012 has revealed that there is 

TC3368308.2s EXECUTIVE SUMMARY 10 
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1 RCRA-NonGen site within approximately 0.25 miles of the target property. 

Equal/Higher Elevation 

VANKAYINC • 

Address Direction / Distance Map ID Page 

4124 SDUTHWAY STREET SWE 1/8 - 1/4 (0.176 mi.) H26 140 

TC3368308.2s EXECUTIVE SUMMARY 11 
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Due to poor or inadequate address infonnation, the following sites were not mapped. Count 20 records. 

Site Name 

OHIO POWER CO. - CANTON SERVICE CT 
CANTON WORKS DU PONT El DE NEMOURS 
HY-WAY INC STATION #671 
ODOT HIGHWAY BRIDGE 

CANTONWWTP 
CANTON METAL RECYCLING 
CANTON SANITATION DEPT 
CANTON AUTO REPAIR AND TOWING 
CASCADE PETROLEUM CO CANTON IND PA 
CANTONWWTP 
CANTON CITY 
CANTON STP 

Database(s) 

FTTS,HIST FTTS INSP 
CERCLIS-NFRAP,DERR 
LUST.UST 
RCRA-LQG 
ERNS 
ERNS 
ERNS 
ERNS 
ERNS 
ERNS 
ERNS 
ERNS 
SPILLS 
SPILLS 
SPILLS 
SPILLS 
SPILLS 
SPILLS 
SPILLS 
SPILLS 

TC3368308.2s EXECUTIVE SUMMARY 12 
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/\/ Target Property 

& Sites at elevations higher than 
or equal to the target property 

• Sites at elevations lower than 
the target property 

!. Manufactured Gas Plants 

National Priority List Sites 

Dept. Defense Sites 

SITE NAME: Canton Drop Forge 
4575 Southway Street 
Canton OH 44706 
40.7824 / 81.4318 

ADDRESS: 

LAT/LONG: 

OVERVIEW MAP - 3368308.2s 

h~l!(•.•.·.r.·$1&···~·". •·1·•' •·•• ~ .... ··· . ·•.•·.· ·.jf 
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Indian Reservations BIA 

Power transmission lines 

Oil & Gas pipelines from USGS 

100-year flood zone 

500-year flood zone 

National Wetland Inventory 

State Wetlands 

1/2 1 MIies; 

This report includes Interactive Map Layers to 
display and/or hide map information. The 
legend includes only those icons for the 
default map view. 

CLIENT: ENVIRON International Corporation 
CONTACT: Meghna Nooyi 
INQUIRY#: 3368308,2s 
DATE: July 16, 2012 7:40 pm 

COP1'11Qhl© 2012 EDR, Inc.© 2D10 T&le Atlas Rel. 07/2009. CDF012730 



/'/ Target Property 

11... Sites at elevations higher than 
or equal to the target property 

• Sites at elevations lower than 
the target property 

.l Manufactured Gas Plants 

• Sensitive Receptors 

D National Priority List Sites 

Dept. Defense Sites 

SITE NAME: 
ADDRESS: 

LAT/LDNG: 

Canton Drop Forge 
4575 Southway Street 
Canton OH 44706 
40.7824/ 81.4318 

. 
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• 
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DETAIL MAP - 3368308.2S 
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Indian Reservations BIA 

Oil &. Gas pipelines from USGS 

LJ 100-year flood zone 

~ 500-year flood zone 

II National Wetland Inventory 

~ State Wetlands 

• 
s 
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; 

1" h s 

P a r k i 
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114 1/2 Ulles 

This report includes Interactive Map Layers to 
display and/or hide map information. The 
legend includes only those icons for the 
default map view. 

CLIENT: ENVIRON International Corporation I CONTACT: Meghna Nooyi 
INQUIRY#: 3368308.2s 
DATE: July 16, 2012 7:40 pm CDF012731 

Copyn~ht 19 2012 EDR. Inc. 19 2010 T~le Atlas Rel. 0712009. 
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Search 
Distance Target Total 

Database (Miles) Property < 118 118 - 114 114 - 112 1 /2 - 1 > 1 Plotted 

STANDARD ENVIRONMENTAL RECORDS 

Federal NPL site list 

NPL 1.000 0 0 0 0 NR 0 
Proposed NPL 1.000 0 0 0 0 NR 0 
NPL LIENS TP NR NR NR NR NR 0 

Federal Delisted NPL site list 

Delisted NPL 1.000 0 0 0 0 NR 0 

Federal CERCLIS list 

CERCLIS 0.500 0 0 1 NR NR 1 
FEDERAL FACILITY 1.000 0 0 0 0 NR 0 

Federal CERCL/S NFRAP site List 

CERC-NFRAP 0.500 0 0 NR NR 2 

Federal RCRA CORRACTS facilities list 

CORRACTS 1.000 0 0 0 0 NR 0 

Federal RCRA non-CORRACTS TSD facilities list 

RCRA-TSDF 0.500 0 0 NR NR 

Federal RCRA generators list 

RCRA-LQG 0.250 0 1 NR NR NR 1 
RCRA-SQG 0.250 0 2 NR NR NR 3 
RCRA-CESQG 0.250 4 1 NR NR NR 5 

Federal institutional controls I 
engineering controls registries 

US ENG CONTROLS 0.500 0 0 0 NR NR 0 
US INST CONTROL 0.500 0 0 0 NR NR 0 

Federal ERNS list 

ERNS TP NR NR NR NR NR 0 

State- and tribal - equivalent CERCLIS 

SHWS NIA NIA NIA NIA NIA NIA NIA 
DERR 1.000 0 1 0 1 NR 3 

State and tribal landfill and/or 
solid waste disposal site lists 

SWF/LF 0.500 0 0 NR NR 

State and tribal leaking storage tank lists 

LUST 0.500 5 6 13 NR NR 25 
UNREG L TANKS 0.500 0 0 1 NR NR 1 
INDIAN LUST 0.500 0 0 0 NR NR 0 

State and tribal registered storage tank lists 

UST 0.250 5 6 NR NR NR 12 

TC3368308.2s Page 4 
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Search 
Distance Target Total 

Database (Miles) Property < 1/8 1/8 - 1/4 1/4-1/2 1/2 - 1 > 1 Plotted 

INDIAN UST 0.250 0 0 NR NR NR 0 
FEMAUST 0.250 0 0 NR NR NR 0 

State and tribal institutional 
control I engineering control registries 

ENG CONTROLS 0.500 0 0 0 NR NR 0 
INST CONTROL 0.500 0 1 0 NR NR 1 
HIST INST CONTROLS 0.500 0 0 0 NR NR 0 
HIST ENG CONTROLS 0.500 0 0 0 NR NR 0 

State and tribal voluntary cleanup sites 

VCP 0.500 0 1 0 NR NR 1 
INDIAN VCP 0.500 0 0 0 NR NR 0 

State and tribal Brownfields sites 

BROWN FIELDS 0.500 0 0 0 NR NR 0 

ADDITIONAL ENVIRONMENTAL RECORDS 

Local Brownfield lists 

US BROWNFIELDS 0.500 0 0 0 NR NR 0 

Local Lists of Landfill I Solid 
Waste Disposal Sites 

ODI 0.500 0 0 0 NR NR 0 
DEBRIS REGION 9 0.500 0 0 0 NR NR 0 
SWRCY 0.500 0 0 0 NR NR 0 
HIST LF 0.500 0 0 0 NR NR 0 
INDIANODI 0.500 0 0 0 NR NR 0 

Local Lists of Hazardous waste I 
Contaminated Sites 

US CDL TP NR NR NR NR NR 0 
CDL TP NR NR NR NR NR 0 
US HIST CDL TP NR NR NR NR NR 0 

Local Lists of Registered Storage Tanks 

ARCHIVE UST 0.250 0 0 NR NR NR 0 

Local Land Records 

LIENS 2 TP NR NR NR NR NR 0 
LUCIS 0.500 0 0 0 NR NR 0 

Records of Emergency Release Reports 

HMIRS TP NR NR NR NR NR 0 
SPILLS TP 2 NR NR NR NR NR 2 

Other Ascertainable Records 

RCRA-NonGen 0.250 0 1 NR NR NR 1 
DOT OPS TP NR NR NR NR NR 0 

TC3368308.2s Page 5 
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Search 
Distance Target Total 

Database (Miles) Property < 1/8 1/8-1/4 1/4 - 1/2 1/2 - 1 > 1 Plotted 

DOD 1.000 0 0 0 0 NR 0 
FUDS 1.000 0 0 0 0 NR 0 
CONSENT 1.000 0 0 0 0 NR 0 
ROD 1.000 0 0 0 0 NR 0 
UMTRA 0.500 0 0 0 NR NR 0 
MINES 0.250 0 0 NR NR NR 0 
TRIS TP NR NR NR NR NR 1 
TSCA TP NR NR NR NR NR 0 
FTTS TP NR NR NR NR NR 0 
HIST FTTS TP NR NR NR NR NR 0 
SSTS TP NR NR NR NR NR 0 
ICIS TP NR NR NR NR NR 1 
PADS TP NR NR NR NR NR 0 
MLTS TP NR NR NR NR NR 0 
RADINFO TP NR NR NR NR NR 0 
FINDS TP NR NR NR NR NR 1 
RAATS TP NR NR NR NR NR 0 
TOWNGAS 1.000 0 0 0 0 NR 0 
UIC TP NR NR NR NR NR 0 
DRYCLEANERS 0.250 0 0 NR NR NR 0 
NPDES TP NR NR NR NR NR 0 
AIRS TP NR NR NR NR NR 1 
USO 0.500 0 0 0 NR NR 0 
HIST USO 0.500 0 0 0 NR NR 0 
INDIAN RESERV 1.000 0 0 0 0 NR 0 
SCRO DRYCLEANERS 0.500 0 0 0 NR NR 0 
FINANCIAL ASSURANCE TP NR NR NR NR NR 0 
COAL ASH 0.500 0 0 0 NR NR 0 
CRO TP NR NR NR NR NR 0 
COAL ASH DOE TP NR NR NR NR NR 0 
PRP TP NR NR NR NR NR 0 
EPA WATCH LIST TP NR NR NR NR NR 0 
US FIN ASSUR TP NR NR NR NR NR 0 
PCB TRANSFORMER TP NR NR NR NR NR 0 
COAL ASH EPA 0.500 0 0 0 NR NR 0 
2020 COR ACTION 0.250 0 0 NR NR NR 0 

EDR PROPRIETARY RECORDS 

EDR Proprietary Records 

Manufactured Gas Plants 1.000 0 0 0 0 NR 0 
EDR Historical Auto Stations 0.250 0 0 NR NR NR 0 
EDR Historical Cleaners 0.250 0 0 NR NR NR 0 

NOTES• 

TP = Target Property 

NR = Not Requested at this Search Distance 

Sites may be listed in more than one database 

N/A = This State does not maintain a SHWS list See the Federal CERCLIS list 

TC3368308.2s Page 6 
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Map ID 
Direction 
Distance 
Elevation 

A1 
Target 
Property 

Site 

CANTON DROP FORGE 
4575 SOUTHWAY STSW 
CANTON, OH 44 706 

Site 1 of 6 in cluster A 

~· .· .... 

Actual: TRIS: 
1058 ft. 

A2 
Target 
Property 

Actual: 
1058 fl. 

Click this h)tpecliok wt,ile viewing on your computer to access 
3 additional US_TRIS: record(s) in the EDR Site Report. 

CANTON DROP FORGE 
4575 SOUTHWAY STREET S.W. 
CANTON, OH 44706 

Site 2 of 6 in cluster A 

AIRS: 
Facility Id: 1576000073 
Permit Classification: EX 
# Emission Units Meeting Def of Trivial Outlined in EngGuide62: 0 
Insignificant Emission Units: 30 
Significant Emission Units: 34 
Contact First Name: Keith 
Contact Last Name: Houseknecht 
Mailing Address 1: 4575 Soutllway St SW 
Mailing Address 2: Not reported 
Mailing City/State/Zip: Canton, OH 44706 
Contact Phone: 3304774511 
Contact EMail: khouseknecht@cantondropforge.com 

Emissions: 
Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Tllrougllput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.07 
0 
0.07 

I 
EDR ID Number 

Database(s) EPA !D Number 

TRIS 1007446614 
44706CNTND45 

AIRS S110636890 
N/A 

TC3368308.2s Page 7 
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Map ID 
Direction 
Distanc·e 
Elevation Site 

CANTON DROP FORGE (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
4047 5 /-81 2618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring %Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall ¾Throughput Processed: 27 

6 
45 
20 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Gmup Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.79 
0 
0.79 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

6 
45 
20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.14 

EDR ID Number 
Oatabase(s) EPA ID Number 

5110636890 

TC3368308.2s Page 8 
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Map ID 
Direction 
Distance 
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Elevation Site 

CANTON DROP FORGE (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULon9(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

0 
2.14 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULon9(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

6 
45 
20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.24 
0 
0.24 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 
45 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 9 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

S110636890 

Burned 
PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron} 
0.12 
0 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

6 
45 
20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 
45 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

20 
3630 

TC3368308.2s Page 1 O 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 

45 
20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (Fll T) - Primary PM2.5, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 

S110636890 

TC3368308.2s Page 11 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring ¾Throughput Processed: 

45 
20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P003 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Process~d: 26 
Fall % Throughput Processed: 27 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

45 
20 
3630 
42.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0.06 
0 
0.06 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-812618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
~ugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

45 
20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.05 
0 
0.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 51-81 2618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.63 
0 
0.63 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 13 

CDF012741 



Map!D 
Direction 
Distance 
Elevation Site 

~ .... _ ..• 

CANTON DROP FORGE (Continued) 

sec Id: 30990003 
Winter% Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

6 
45 
20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
1.71 
0 
1.71 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 51-812618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.19 
0 
0.19 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
404751-812618 
Not reported 
P004 
22 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 14 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR 10 Number 
Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter% Throughput Processed: 24 
Spring %Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 

S110636890 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.1 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

0 
0.1 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 

TC3368308.2s Page 15 
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Map ID 
Direction 
Distance 
Elevation · Site 

CANTON DROP FORGE (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

·Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

EDR ID Number 
Database(s) EPA ID Number 

Not reported 
PDD4 
22 
mmBTU/hr 
Boiler/Heater 
D1-JUN-42 1 
3D99D0D3 
24 
23 
26 
27 
6 
45 
2D 
363D 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0.03 
0 
D.D3 

1576D0D073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
4D475/-812618 
Not reported 
PDD4 
22 
mmBTU/hr 
Boiler/Heater 
D1-JUN-42 1 
3D990D03 
24 
23 
26 
27 
6 
45 
2D 
363D 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
D.D3 
D 
D.D3 

1576D0D073 
Canton Drop Forge 
4575 Southway Street S.W. 

5110636890 

TC3368308.2s Page 16 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall ¾Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P004 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
34.1 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe - Volatile Organic Compounds 
0.05 
0 
0.05 

I 
EDR ID Number 

Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 17 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long( d m s ): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 

6 
45 
20 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.07 
0 
0.07 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 

6 
45 
20 
3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.8 

EDR ID Number 
Database(s) EPA !D Number 

S110636890 

TC3368308.2s Page 18 

CDF012746 



Map ID 
Direction 
Distance 
Elevation Site 

~.·· 

CANTON DROP FORGE (Continued) 

Stack: 0 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

0.8 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter% Throughput Processed: 24 
Spring %Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

6 
45 
20 
3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.16 
0 
2.16 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 19 
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Map ID 
Direction 
Distance 

I 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Burned 
Organic Compounds 
0.24 
0 
0.24 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer%Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 20 
Hours Yr: 3630 
Through Value: 43.2 
Material Units: MILLION CUBIC FEET 
Primary Material of Throughput: 
Mat Act: 

Natural Gas 
Burned 

S110636890 

Pollutant: 
Fugitives: 

PE (Cond} - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.12 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

0 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 

20 
3630 

TC3368308.2s Page 20 
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Map ID 
Direction 
Distance 

~···. 
Elevation Site 

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
8001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 

Winter% Throughput Processed: 30 
Spring ¾Throughput Processed: 31 
Summer% Throughput Processed: 28 
Fall %Throughput Processed: 11 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 

5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
Ammonia 
0 
2.02 
2.02 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
8001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 
28 
11 
5 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 21 
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Map ID 
Direction 
Distance 
Elevation Site 

MAI? flNPJNGS>. 

----------------------------

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
La1/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
CO - Carbon Monoxide 
0 
17.88 
17.88 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-812618 
Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 
28 
11 
5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
NOx - Nitrogen Oxides 
0 
39.34 
39.34 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID n 
Direction LI,.~~-""~~~~=-=~~~~~--~'-" 

· ·•.• .fv1AP FINQH118$ 

Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

28 
11 
5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
Organic Compounds 
0 
0.18 
0.18 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 
28 
11 
5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 

0 
3.57 
3.57 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 

TC3368308.2s Page 23 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

10200204 
30 
31 
28 
11 
5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
9.45 
9.45 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, DH 44706 1995 
Stark 
40475/-812618 
Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 

Spring %Throughput Processed: 31 
Summer%Throughput Processed: 28 
Fall % Throughput Processed: 11 
Days Week: 5 
Weeks Year: 50 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coa! 
Burned 
PM10 (Flit)- Primary PM10, Filterable Portion Only 
0 
1.78 
1.78 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B001 
86 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

l 
EDR ID Number 

Database(s) EPA ID Number 

mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 
28 
11 
5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.89 
0.89 

1576000073 
·Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44 706 1995 
Stark 
40475/-812618 
Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 
28 
11 
5 
50 
24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
S02 - Sulfur Dioxide 
0 
164.54 
164.54 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------------

CANTON DRDP FORGE (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

Not reported 
B001 
86 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200204 
30 
31 

Summer %Throughput Processed: 28 
Fall % Throughput Processed: 11 
Days Week: 5 
Weeks Year: 50 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

24 
3915 
7152.5 
TONs 
Bituminous/Subbituminous Coal 
Burned 
VOC - Volatile Organic Compounds 
0 
0.18 
0.18 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 

Summer% Throughput Processed: 21 
Fall % Throughput Processed: 35 

6 
50 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0 
0.2 
0.2 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

CANTON OROP FORGE (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group 1d: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
8002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 
21 
35 
6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
5.21 
5.21 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 

Spring %Throughput Processed: 19 
Summer %Throughput Processed: 21 
Fall % Throughput Processed: 35 
Days Week: 6 
Weeks Year: 50 
Hours Day: 24 
Hours Yr: 3784 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
6.2 
6.2 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

~·· 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 
21 
35 
6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
0.68 
0.68 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 

Winter ¾Throughput Processed: 25 
Spring ¾Throughput Processed: 19 
Summer ¾Throughput Processed: 21 
Fall %Throughput Processed: 35 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 

S110636890 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

TC3368308.2s Page 28 

CDF012756 



Map ID 
Direction 
Distance 
Elevation Site 

· .. I 

----------------------

CANTON DROP FORGE (Continued) 

Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 
21 
35 
6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 
21 
35 
6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

Burned 
PM10 (Fi1t)- Primary PM10, Filterable Portion Only 
0 
0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 

Summer %Throughput Processed: 21 
Fall %Throughput Processed: 35 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name; 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 19 
Summer %Throughput Processed: 21 
Fall % Throughput Processed: 35 
Days Week: 6 
Weeks Year: 50 
Hours Day: 
Hours Yr: 

24 
3784 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

~.· 

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 

124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
0.04 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton. OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
B002 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
19 
21 
35 
6 
50 
24 
3784 
124 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe - Volatile Organic Compounds 
0 
0.34 
0.34 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 
22 
36 
6 

EDR ID Number 
Database(s) EPA ID Number 

5110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter % Throughput Processed: 
Spring %Throughput Processed: 

50 
24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0 
0.2 
0.2 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
B003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 

Summer% Throughput Processed: 22 
Fall %Throughput Processed: 36 
Days Week: 6 
Weeks Year: 50 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
5.36 
5.36 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
B003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

~··•.· 

Elevation Site 

CANTON DROP FORGE (Continued) 

Summer% Throughput Processed: 22 
Fall %Throughput Processed: 36 
Days Week: 6 
Weeks Year: 50 
Hours Day: 24 
Hours Yr: 3844 
Through Value: 128 
Material Units: MILLION CUBIC FEET 
Primary Material of Throughput: Natural Gas 
Mat Act: Burned 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring ¾Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

NOx - Nitrogen Oxides 
0 
6.38 
6.38 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
8003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 
22 
36 
6 
50 
24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
0.7 
0.7 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
8003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 5110636890 

sec Id: 10200602 
Winter %Throughput Processed: 25 
Spring %Throughput Processed: 17 
Summer% Throughput Processed: 22 
Fall % Throughput Processed: 36 
Days Week: 6 
Weeks Year: 50 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 

Pollutant: 
Fugitives: 

PE (Cond)-Primary PM Condensible Portion Only (All·Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 

0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 I -81 26 18 
Not reported 
8003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 
22 
36 
6 
50 
24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE {Filt) - Primary PM, Filterable Portion Only 
0 
0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B003 
88 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 
22 
36 
6 
50 
24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) ~ Primary PM10, Filterable Portion Only 
0 
0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
B003 
BB 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 17 
Summer% Throughput Processed: 22 
Fall %Throughput Processed: 36 
Days Week: 6 
Weeks Year: 50 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FILT) - Primary PM2.5, Filterable Portion Only 
0 
0.12 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

Not reported 
8003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN42 1 
10200602 
25 

Spring %Throughput Processed: 17 
Summer% Throughput Processed: 22 
Fall % Throughput Processed: 36 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
"County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

6 
50 
24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
0.04 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
4047 5 /-81 2618 
Not reported 
8003 
88 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
10200602 
25 
17 

Summer %Throughput Processed: 22 
Fall % Throughput Processed: 36 
Days Week: 6 
Weeks Year: 50 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 

24 
3844 
128 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe -Volatile Organic Compounds 
0 
0.35 
0.35 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 

I 
EDR ID Number 

Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

~---· MAPflNDINGS 

Elevation Site 

CANTON DROP FORGE (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Oesc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 

6 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
I nstal! Date: 
sec Id: 

45 
20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.08 
0 
0.08 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter% Throughput Processed: 24 
Spring %Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 20 
Hours Yr: 3630 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.88 
0 
0.88 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID n 
Direction u"~-~~-~----~-~-~-~-~ . MAP FINDINGS 

Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.39 
0 
2.39 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.26 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map 10 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Stack: 0 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 

0.26 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring %Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.14 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0 
0.14 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

Burned 
PE {Filt) - Primary PM, Filterable Portion Only 
0.05 
0 
0.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44 706 1995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

45 
20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0.05 
0 
0.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 

EDR ID Number 
Database{s) EPA 1D Number 

S110636890 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------------

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.05 
0 
0.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 
45 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 

20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 51-81 26 18 
Not reported 
P001 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 

S110636890 
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Map ID 
Direction 
Distance 

M/\P FINtlfl\lGS ... 

Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

45 
20 
3630 
47.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0.07 
0 
0.07 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.05 
0 
0.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

~L~-~-~~M~ .. A_B_'F-1_ND_1~N_G~s_•··_·. ----~I 

CANTON DROP FORGE (Continued) 

Summer %Throughput Processed: 26 
Falt % Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 

20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.57 
0 
0.57 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
404751-812618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
1.55 
0 
1.55 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance EDR !D Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

30990003 
24 
23 

S110636890 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Thr9ughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.17 
0 
0.17 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.09 
0 
0.09 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P002 
22 
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Map ID 
Direction 
Distance 

~ ...... I 
Elevation Site 

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter ¾Throughput Processed: 
Spring % Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
4047 5 /-812618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall ¾Throughput Processed: 27 

6 
45 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

M~FJNO!NGS ·: .•:' 

EDR 1D Number 

Elevation Site Database(s) EPA ID Number 
----------------------

CANTON DROP FORGE (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall ¾Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
O.Q1 
0 
O.Q1 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ---------------,----------

CANTON DROP FORGE (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer % Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P002 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
31 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe - Volatile Organic Compounds 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt}- Primary PM10, Filterable Portion Only 
0.04 
0 
0.04 

EDR ID Number 
Database(s) EPA ID Number 

5110636890 
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Map ID 
Direction 
Distance 

MAP FtNPINGS ·· •. 

Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

----------------------

CANTON DROP FORGE (Continued) 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Oesc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer%Throughput Processed: 26 
Fall % Throughput Processed: 27 

6 
45 
20 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLon9(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 

0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
PODS 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
S02 - Sulfur Dioxide 
0.01 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

EDR ID Number 
Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) S110636890 

Stack: 0 
Total: 0.01 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group td: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P005 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 
45 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

20 
3630 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0.06 
0 
0.06 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Falt % Throughput Processed: 27 

6 
45 
20 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
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Map ID 
Direction 
Distance 

~··. 

Elevation Site 

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

Burned 
Ammonia 
0.07 
0 
0.07 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.76 
0 
0.76 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-812618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 

EDR ID Number 
Database(s) EPA ID Number 

5110636890 

TC3368308.2s Page 50 

CDF012778 



Map ID 
Direction 
Distance 
Elevation Site 

~·•.• M/\F' f'INDIN(;~ ·.···: .·.• 

CANTON DRDP FORGE (Continued) 

Through Value: 40.9 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.05 
0 
2.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.22 
0 
0.22 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring ¾Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

----------------------------

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

S110636890 

45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Cond) - Primary PM Condensible Portion Only (AH Less than 1 Micron) 
0.12 
0 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 

6 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id:. 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall ¾Throughput Processed: 27 
Days Week: 6 
Weeks Year: 45 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 

5110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 ~ Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-812618 
Not reported 
P006 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring %Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

6 
45 
20 
3630 
40.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe -Volatile Organic Compounds 
0.06 
0 
0.06 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
4047 5 /-81 2618 
Not reported 
P007 
16 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

MAPFll'!Dll\lGS .. ·••· 

Elevation Site 

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 

6 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.07 
0 
0.07 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 

6 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 

45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.75 
0 
0.75 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 

EDR 10 Number 
Database(s) EPA ID Number 

5110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 

6 
45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.04 
0 
2.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring %Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.22 
0 
0.22 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 

EDR ID Number 
Database(s} EPA 10 Number 

S110636890 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------------

CANTON DROP FORGE (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

S110636890 

Canton, OH 44 706 1995 
Stark 
40475/-812618 
Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
6 
45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.12 
0 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

6 
45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.04 
0 
0.04 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
POD? 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter% Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 

6 
45 
20 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
POD? 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall ¾Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

6 
45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natura! Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.04 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

. · •.·. :MAP l'JN!)j!IIGS 

----------------------------
EDR ID Number 

Database{s) EPA ID Number 

CANTON DROP FORGE (Continued) 5110636890 

Stack: O 
Total: 0.04 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
4047 5 /-81 2618 
Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

6 
45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
S02 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P007 
16 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

6 
45 
20 
3630 
40.8 
MILLION CUBIC FEET 
Natural Gas 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Burned 
VOC - Volatile Organic Compounds 
0.06 
0 
0.06 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

5 
38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.02 
0 
0.02 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 5 
Weeks Year: 38 
Hours Day: 20 
Hours Yr: 3025 

EDR ID Number 
Database{s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.22 
0 
0.22 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0.59 
0 
0.59 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter %Throughput Processed: 24 
Spring % Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 5 

EDR lD Number 
Database(s) EPA ID Number 

5110636890 
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Map ID 
Direction 
Distance 

~ ... 
Elevation Site 

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.06 
0 
0.06 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 

I 
EDR 10 Number 

Database(s) EPA ID Number 

S110636890 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
404751-81 261B 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
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Map ID 
Direction 
bistance 

cCMAf' FlNPlNGS ... 

Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 5 
Weeks Year: 38 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 

20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)-Primary PM10, Filterable Portion Only 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-812618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

MAP FINOlli!G.S 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (F!LT) - Primary PM2.5, Filterable Portion On!y 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P009 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
24 

Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

5 
38 
20 
3025 
11.7 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0.02 
0 
0.02 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P026 
12 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------------

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 

Summer %Throughput Processed: 28 
Fall % Throughput Processed: 24 
Days Week: 5 
Weeks Year: 32 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.08 
0 
0.08 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
4047 5 /-812618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 

Summer %Throughput Processed: 28 
Fall %Throughput Processed: 24 
Days Week: 5 
Weeks Year: 32 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 

24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.92 
0 
0.92 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

MAPFINOiNGS 

----------------------

CANTON DROP FORGE (Continued) 

Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 
28 
24 
5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.4g 
0 
2.49 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 
28 
24 
5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.27 
0 
0.27 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

M,A.f'·FINOlh!GS'•· .. •· 

EDR ID Number 
Database(s) EPA ID Number 

----------------------

CANTON DROP FORGE (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms}: 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter % Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms}: 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

S110636890 

Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 
28 
24 
5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.14 
0 
0.14 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 
28 
24 
5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.05 
0 
0.05 
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Map ID 
Direction 
Distance 

MAP FINDINGS> I 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

----------------------------

CANTON DROP FORGE (Continued) 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec 1d: 
Winter %Throughput Processed: 
Spring % Throughput Processed·: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 I -81 26 18 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 
28 
24 
5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0.05 
0 
0.05 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 51-81 2618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 

Winter% Throughput Processed: 22 
Spring % Throughput Processed: 26 
Summer% Throughput Processed: 28 
Fall % Throughput Processed: 24 
Days Week: 5 
Weeks Year: 32 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.05 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

MAf"FINDINGS 

EDR ID Number 
Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) S110636890 

Stack: O 
Total: 0.05 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 

Summer% Throughput Processed: 28 
Fall % Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P026 
12 
mmBTU/hr 
Boiler/Heater 
01-JUN-42 1 
30990003 
22 
26 

Summer %Throughput Processed: 28 
Fall % Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

5 
32 
24 
4555 
49.8 
MILLION CUBIC FEET 
Natural Gas 
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MaplD 
Direction 
Distance 
Elevation Site 

. MAP Fit,1blli1GS 

----------------------

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Ttiroughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer ¾Throughput Processed: 
Fall ¾Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

Burned 
voe - Volatile Organic Compounds 
0.07 
0 
0.07 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-761 
30990003 
36 
20 
22 
22 
6 
47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
O.D7 
0 
0.07 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 
20 
22 
22 
6 
47 
24 
4854 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------------

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.8 
0 
0.8 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 

Spring % Throughput Processed: 20 
Summer% Throughput Processed: 22 
Fall % Throughput Processed: 22 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
2.16 
0 
2.16 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 
20 

Summer %Throughput Processed: 22 
Fall % Throughput Processed: 22 

6 Days Week: 

EDR 10 Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

~~----=~M-·.f!._P~ .. F~.l~ND~ .. l_N_G_s_· -~~~~~ 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULon9(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Oesc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.24 
0 
0.24 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P040 
10 
mmBTU/hr
Boiler/Heater 
01-JUN-76 1 
30990003 
36 
20 

Summer% Throughput Processed: 22 
Fall % Throughput Processed: 22 
Days Week: 6 
Weeks Year: 
Hours Day: 
·Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 

5110636890 

Pollutant: 
Fugitives: 

PE (Cond) ~ Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.12 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLon9(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter % Throughput Processed: 
Spring %Throughput Processed: 

0 
0.12 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 51-812618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 
20 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

Summer% Throughput Processed: 22 
Fall %Throughput Processed: 22 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms}: 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

6 
47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 

Spring %Throughput Processed: 20 
Summer %Throughput Processed: 22 
Fall %Throughput Processed: 22 
Days Week: 6 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long{d ms): 
Group !d: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81 2618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 

EDR lD Number 
Database(s) EPA ID Number 

S110636890 

TC3368308.2s Page 73 

CDF012801 



Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer ¾Throughput Processed: 
Fall ¾Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

30990003 
36 
20 
22 
22 
6 
47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.04 
0 
0.04 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P040 
10 
mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 
20 
22 
22 
6 
47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P040 
10 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-76 1 
30990003 
36 

Spring %Throughput Processed: 20 
Summer %Throughput Processed: 22 
Fall % Throughput Processed: 22 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

6 
47 
24 
4854 
43.2 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0.06 
0 
0.06 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-85 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Ammonia 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 51-81 2618 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 

MAP FtNll1NC3S ,'' 

Elevation Site ----------------------

CANTON DROP FORGE (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-851 
30990003 
24 
23 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 

5 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0.33 
0 
0,33 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-851 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx ~ Nitrogen Oxides 
0.9 
0 
0,9 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 

EDR ID Number 
Database{s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGE (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

... ·. MAP FJNOl!IIGS 

Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-85 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0.1 
0 
0.1 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-85 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

5110636890 

PE {Cond} - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0.05 
0 
0.05 
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Map ID 
Direction 
Distance 

MAP.FINQIN.Gs' 

Elevation Site ----------------------------

CANTON DROP FORGE (Continued) 

Facility ld: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-851 
30990003 
24 

Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 

0.02 
0 
0.02 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-85 1 
30990003 
24 
23 
26 
27 
5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 

0.02 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 
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Map ID 
Direction 
Distance EOR 1D Number 

Elevation Site Database{s) EPA 1D Number 

----------------------

CANTON DROP FORGE (Continued) S110636890 

Stack: 0 
Total: 0.02 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-851 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0.02 
0 
0.02 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40 47 5 /-81 2618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-851 
30990003 
24 
23 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 27 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

5 
38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------------

CANTON DROP FORGE (Continued) 

Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State!Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec 1d: 
Winter% Throughput Processed: 

Burned 
SO2 - Sulfur Dioxide 
0.01 
0 
0.01 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 44706 1995 
Stark 
40475/-812618 
Not reported 
P041 
22 
mmBTU/hr 
Boiler/Heater 
01-JUN-85 1 
30990003 
24 

Spring %Throughput Processed: 23 
Summer %Throughput Processed: 26 
Fall ¾Throughput Processed: 27 
Days Week: 5 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

38 
20 
3025 
17.9 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0.03 
0 
0.03 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton, OH 447061995 
Stark 
40 47 5 /-81.2618 
Not reported 
2002 
Not reported 
Not reported 
Not Applicable 
01-JUN-69 1 
30902099 
24 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 27 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

5 
50 
24 
6000 

EDR ID Number 
Database(s) EPA ID Number 

5110636890 
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Map ID 
Direction 
Distance 
Elevation Site 

A3 
Target 
Property 

Actual: 
1058 ft. 

CANTON DROP FORGE (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

CANTON DROP FORGE 
4575 SOUTHWAY SW 
CANTON, OH 

Site 3 of 6 in cluster A 

SPILLS: 

1.94 
TONs 
Product 
Produced 
Organic Compounds 
1.94 
1.94 
3.88 

1576000073 
Canton Drop Forge 
4575 Southway Street S.W. 
Canton. OH 44706 1995 
Stark 
40475/-812618 
Not reported 
Z002 
Not reported 
Not reported 
Not Applicable 
01-JUN-69 1 
30902099 
24 
23 
26 
27 
5 
50 
24 
6000 
1.94 
TONs 
Product 
Produced 
voe -Volatile Organic Compounds 
1.94 
1.94 
3.88 

Spill No.: 9404-76-1658 
Spill Year: 1994 
Date Spill Reported: 04/15/1994 
Spill Month: 4 
Spill Number: 1658 
Reporter Name: BRUCE MILLER 
Confidential: No 
District Code: NE 
Employee Number: 1754 
Lat/Long: Not reported 
Product Spilled Name: WASTE OIL 

EDR ID Number 
Database(s) EPA ID Number 

S110636890 

SPILLS S106958782 
N/A 
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Map ID 
Direction 
Distance 
Elevation 

A4 
Target 
Property 

Actual: 
1058 ft. 

Site 

CANTON DROP FORGE INC 
4575 SOUTHWAY ST SW 
CANTON, OH 44706 

Site 4 of 6 in cluster A 

CERC-NFRAP: 
Site ID: 
Federal Facility: 
NPL Status: 

.MAPJ'f~D.!NG$ 

0504233 
Not a Federal Facility 
Not on the NPL 

l 
EDR ID Number 

Database(s) EPA ID Number 

CERC-NFRAP 1000416682 
RCRA-SQG OHD004465142 

FINDS 
DERR 
LUST 

MANIFEST 
SPILLS 

Non NPL Status: NFRAP-Site does not qualify for the NPL based on existing information 

CERCLIS-NFRAP Assessment History: 
Action: DISCOVERY 
Date Started: Not reported 
Date Completed: 08/20/1985 
Priority Level: Not reported 

Action: 
Date Started: 
Date Completed: 
Priority Level: 

Action: 
Date Started: 
Date Completed: 
Priority Level: 

Action: 
Date Started: 
Date Completed: 
Priority Level: 

Action: 
Date Started: 
Date Completed: 
Priority Level: 

RCRA-SQG: 

PRELIMINARY ASSESSMENT 
Not reported 
08/20/1985 
Low priority for further assessment 

PRELIMINARY ASSESSMENT 
Not reported 
03/28/1990 
NFRAP-Site does not qualify for the NPL based on existing information 

SITE INSPECTION 
Not reported 
01/11/1991 
NFRAP-Site does not qualify for the NPL based on existing information 

ARCHIVE SITE 
Not reported 
09/16/1994 
Not reported 

Date form received by agency: 08/11/2008 
Facility name: CANTON DROP FORGE INC 
Facility address: 4575 SOUTHWAY ST SW 

CANTON, OH 44706 
EPA ID: OHD004465142 
Mailing address: PO BOX 6902 

CANTON. OH 44 706 
Contact KEITH J HOUSEKNECHT 
Contact address: 

Contact country: 
Contact telephone: 
Telephone ext.: 
Contact email: 
EPA Region: 
Land type: 
Classification: 

Not reported 
Not reported 
Not reported 
(330) 477-4511 
188 
khouseknecht@cantondropforge.com 
05 
Private 
Small Small Quantity Generator 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------

CANTON DROP FORGE INC (Continued) 

Description: 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

Handler: generates more than 100 and less than 1000 kg of hazardous 
waste during any calendar month and accumulates less than 6000 kg of 
hazardous waste at any time; or generates 100 kg or less of hazardous 
waste during any calendar month, and accumulates more than 1000 kg of 
hazardous waste at any time 

BRADAHBE 
PO BOX6902 
CANTON, OH 44706 
us 
Not reported 
Private 
Operator 
04/01/2004 
Not reported 

JIM O'SULLIVAN 
PO BOX 6902 
CANTON, OH 44706 
us 
Not reported 
Private 
Owner 
10/01/1997 
Not reported 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED, AK 99998 
Not reported 
(312) 555-1212 
Private 
Operator 
Not reported 
Not reported 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED, AK 99998 
Not reported 
(312) 555-1212 
Private 
Owner 
Not reported 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On~site burner exemption: No 
Furnace exemption: No 

1000416682 
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Map ID 
Direction 
Distance 

MAP: FlNDINC,S 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE INC (Continued) 1000416682 

Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 08/18/1980 
Facility name: CANTON DROP FORGE INC 
Classification: Small Quantity Generator 

Hazardous Waste Summary: 
Waste code: D002 
Waste name: A WASTE WHICH HAS A PH OF LESS THAN 2 OR GREATER THAN 12.5 IS 

CONSIDERED TO BE A CORROSIVE HAZARDOUS WASTE. SODIUM HYDROXIDE, A 
CAUSTIC SOLUTION WITH A HIGH PH, IS OFTEN USED BY INDUSTRIES TO CLEAN 
OR DEGREASE PARTS. HYDROCHLORIC ACID, A SOLUTION WITH A LOW PH, IS 
USED BY MANY INDUSTRIES TO CLEAN METAL PARTS PRIOR TO PAINTING. WHEN 
THESE CAUSTIC OR ACID SOLUTIONS BECOME CONTAMINATED AND MUST BE 
DISPOSED, THE WASTE WOULD BE A CORROSIVE HAZARDOUS WASTE. 

Waste code: F010 
Waste name: QUENCHING BATH RESIDUES FROM DIL BATHS FROM METAL HEAT TREATING 

OPERATIONS WHERE CYANIDES ARE USED IN THE PROCESS. 

Facility Has Received Notices of Violations: 
Regulation violated: Not reported 
Area of violation: Generators - Records/Reporting 
Date violation determined: 10/14/2010 
Date achieved compliance: 11/04/2010 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 10/14/2010 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount: Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Fina! penalty amount: 
Paid penalty amount: 

Not reported 
Generators - Records/Reporting 
08/06/2008 
08/26/2008 
State 
WRITTEN INFORMAL 
08/06/2008 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 
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Map ID 
Direction 
Distance 

·. MAP F)NDINGS 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

----------------------

CANTON DROP FORGE INC (Continued) 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 

07/01/2011 
FOCUSED COMPLIANCE INSPECTION 
Not reported 

Date achieved compliance: Not reported 
Evaluation lead agency: EPA 

Evaluation date: 10/14/2010 
Evaluation: 
Area of violation: 
Date achieved compliance: 

NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
11/04/2010 

Evaluation lead agency: State 

Evaluation date: 08/06/2008 
Evaluation: 
Area of violation: 
Date achieved compliance: 

NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
08/26/2008 

Evaluation lead agency: State 

FINDS: 

Registry ID: 110000391040 

Environmental Interest/Information System 
AFS (Aerometric Information Retrieval System (AIRS) Facility 
Subsystem) replaces the former Compliance Data System (CDS), the 
National Emission Data System (NEDS), and the Storage and Retrieval of 
Aerometric Data (SAROAD). AIRS is the national repository for 
information concerning airborne pollution in the United States. AFS is 
used to track emissions and compliance data from industrial plants. 
AFS data are utilized by states to prepare State Implementation Plans 
to comply with regulatory programs and by EPA as an input for the 
estimation of total national emissions. AFS is undergoing a major 
redesign to support facility operating permits required under Title V 
of the Clean Air Act. 

The NEI (National Emissions Inventory) database contains information 
on stationary and mobile sources that emit criteria air pollutants and 
their precursors, as well as hazardous air pollutants (HAPs). 

US EPA TRIS (Toxics Release Inventory System) contains information 
from facilities on the amounts of over 300 listed toxic chemicals that 
these facilities release directly to air, water, land, or that are 
transported off-site. 

RCRAlnfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

HAZARDOUS WASTE BIENNIAL REPORTER 

CRITERIA AND HAZARDOUS AIR POLLUTANT INVENTORY 

The OH-CORE (Ohio - Core) database contains information commonly 

1000416682 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGE INC (Continued) 

DERR: 
DERR ID: 
District: 
Alias: 
Lat/Long: 
EPA ID: 
Program: 
Contact Phone: 

LUST: 

shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

IClS (Integrated Compliance Information System) is the Integrated 
Compliance Information System and provides a database that, when 
complete, will contain integrated Enforcement and Compliance 
information across most of EPA's programs. The vision for ICIS is to 
replace EPA's independent databases that contain Enforcement data with 
a single repository for that information. Currently, ICIS contains all 
Federal Administrative and Judicial enforcement actions. This 
information is maintained in ICIS by EPA in the Regional offices and 
it Headquarters. A future release of ICIS will replace the Permit 
Compliance System (PCS) which supports the NPDES and will integrate 
that information with Federal actions already in the system. ICIS also 
has the capability to track other activities occurring in the Region 
that support Compliance and Enforcement programs. These include; 
Incident Tracking, Compliance Assistance, and Compliance Monitoring. 

276000130 
NEDO 
Not reported 
40.7791 -81.3958 
OHD004465142 
Site Assessment 
(330) 963-1200 

Release Number: 76000606-N00001 
Release Date: 
Facility Status: 
LTF Status: 
FR Status: 
Priority: 
Review Date: 
Class: 

Not reported 
Inactive 
1 SUS/CON from regulated UST 
NFA: No Further Action 
2 
06/20/2000 
Viable Responsible Party has been identified 

Release-Number: 76000606-N00002 
Release Date: 04/29/1999 
Facility Status: Active 
L TF Status: 6 Closure of regulated UST 
FR Status: NFC: No Further Action Data Cleaning 
Priority: 3 
Review Date: 10/20/2010 
Class: Viable Responsible Party has been identified 

NY MANIFEST: 
EPAID: 
Country: 
Mailing Name: 
Mailing Contact: 
Mailing Address: 

OHD004465142 
USA 
CANTON DROP FORGE 
CANTON DROP FORGE 
4575 SOUTH WAY STREET SW 

1000416682 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

AS 
Target 
Property 

Actual: 
1058 ft. 

CANTON DROP FORGE INC (Continued) 

Mailing Address 2: 
Mailing City: 
Mailing State: 
Mailing Zip: 
Mailing Zip4: 
Mailing Country: 
Mailing Phone: 

Document ID: 

Not reported 
CANTON 
OH 
44706 
Not reported 
USA 
216-477-4511 

NYA5707026 

1000416682 

Manifest Status: 
Trans1 State ID: 

Completed after the designated time period for a TSDF to get a copy to the DEC 
Not reported 

Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

SPILLS: 
Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 
LaULong: 
Product Spilled Name: 

Not reported 
880722 
880722 
Not reported 
880725 
880831 
880801 
OHD004465142 
OKD981586605 
Not reported 
NYD049836679 
B007 - OTHER MISCELLANEOUS PCB WASTES 
00800 
P - Pounds 
002 
DM - Metal drums, barrels 
L Landfill. 
100 
88 

9201-76-0261 
1992 
01/24/1992 

0261 
co 
No 
NE 
Not reported 
Not reported 
SMOKE 

CANTON DROP FORGING & MFG CO 
4575 SOUTHWAY ST. S.W. CANTON OH 447061995 
CANTON, OH 44706 

Site 5 of 6 in cluster A 

ICIS: 
Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 

05-1986-0111 
110000391040 
NEI NTl40494 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGING & MFG CO 

ICIS 1011606173 
N/A 
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Map ID 
Direction 
Distance 

n MAR FINDINGS •· I 
W~~~~~·· 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

CANTON DROP FORGING & MFG CO (Continued) 

Facility Address: 4575 SOUTHWAY ST. S.W. CANTON OH 44 7061995 

Enforcement Action Type: 
Facility County: 
EPA Region#: 

Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region #: 

Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region#: 

Enforcement Action 1D: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region#: 

Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region#: 

Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391040 
OH-CORE 38255 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391040 
FRS 110000391040 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391040 
RCRAINFO OHD004465142 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE INC 
4575 SOUTHWAY ST. SW CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391040 
BR OHD004465142 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE INC 
4575 SOUTHWAY ST. SW CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391040 
EIS 7403311 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE 
4575 SOUTHWAY ST. S.W. CANTON OH 447061995 
CANTON, Ohio 447061995 

1011606173 
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Map ID 
Direction 
Distance 
Elevation Site 

.· MAP F.INP!NGS 

EDR ID Number 
Database(s) EPA ID Number 

CANTON DROP FORGING & MFG CO (Continued) 1011606173 

Enforcement Action Type: 
Facility County: 
EPA Region #: 

Enforcement Action ID: 
FR$ ID: 
Program !D: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region #: 

Enforcement Action ID: 
FRS ID: 
Program 1D: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region #: 

Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region#: 

Enforcement Action ID: 
FRS ID: 
Program ID: 
Action Name: 
Facility Name: 
Facility Address: 

Enforcement Action Type: 
Facility County: 
EPA Region#: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 

TSCA 16 Action For Penalty 
Stark 
5 

D5-1986-D111 
110000391040 
AIRS/AF$ 391510D013 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE 
4575 SOUTHWAY ST. SW. CANTON OH 447061995 
CANTON, Dhio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391040 
NEI NEl40494 
CANTON DROP FORGING & MANUFACTURING 
Not reported 
4575 SOUTHWAY ST. SW. CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
110000391D40 
OH-CORE 38254 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGING AND MFG CO STU 1 
4575 SOUTHWAY ST. SW. CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

05-1986-0111 
11D0D0391040 
TRIS 44706CNTND4575S 
CANTON DROP FORGING & MANUFACTURING 
CANTON DROP FORGE 
4575 SOUTHWAY ST. SW. CANTON OH 447061995 
CANTON, Ohio 447061995 
TSCA 16 Action For Penalty 
Stark 
5 

AIRS/AF$ 3915100013 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW. 
N 
No 
Not reported 
3462 
4D.781546 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP,FINDINGS 

CANTON DROP FORGING & MFG CO (Continued) 

Longitude: -81.432276 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 

AIRSIAFS 3915100013 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST SW 
N 
No 
Not reported 
3463 
40]81546 
-81 A32276 

BR OHD004465142 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST, SW 
N 
No 
Not reported 
3462 
40,781546 
-81A32276 

BR OHD004465142 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST SW 
N 
No 
Not reported 
3463 
40,781546 
-81A32276 

EIS 7403311 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST SW 
N 
No 
Not reported 
3462 
40,781546 
-81A32276 

EIS 7403311 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST, SW, 
N 
No 
Not reported 
3463 
40,781546 
-81 A32276 

FRS 110000391040 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST, SW, 
N 
No 

EDR ID Number 
Database(s) EPA ID Number 

1011606173 
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Map ID 
Direction 
Distance 
Elevation Site 

~~--~~~MA_P~.F-IN_D_I_N_G_s ____ ~~ 

CANTON DROP FORGING & MFG CO (Continued) 

NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 

Not reported 
3462 
40.781546 
-81.432276 

FRS 110000391040 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. S.W. 
N 
No 
Not reported 
3463 
40.781546 
-81.432276 

NE! NEl40494 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. S.W. 
N 
No 
Not reported 
3462 
40.781546 
-81.432276 

NE! NEl40494 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. S.W. 
N 
No 
Not reported 
3463 
40.781546 
-81.432276 

NE! NTl40494 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. S.W. 
N 
No 
Not reported 
3462 
40.781546 
-81.432276 

NE! NTl40494 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW. 
N 
No 
Not reported 
3463 
40.781546 
-81.432276 

OH-CORE 38254 
CANTON DROP FORGE WELL NO 2 

EDR ID Number 
Database(s) EPA ID Number 

1011606173 
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Map ID 
Direction 
Distance 
Elevation Site 

.· ..• f,,1APFINDINGS 

CANTON DROP FORGING & MFG CO (Continued) 

Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code:. 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAICCode: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

4575 SOUTHWAY ST. SW 
N 
No 
Not reported 
3462 
40.781546 
-81.432276 

OH-CORE 38254 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW 
N 
No 
Not reported 
3463 
40.781546 
-81.432276 

OH-CORE 38255 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW 
N 
No 
Not reported 
3462 
40.781546 
-81 .432276 

OH-CORE 38255 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW 
N 
No 
Not reported 
3463 
40.781546 
-81 .432276 

RCRAINFO OHD004465142 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW 
N 
No 
Not reported 
3462 
40.781546 
-81.432276 

RCRAINFO OHD004465142 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. SW. 
N 
No 
Not reported 
3463 
40.781546 
-81.432276 

EDR ID Number 
Database(s) EPA ID Number 

1011606173 
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Map!D 
Direction 
Distance 
Elevation Site 

CANTON DROP FORGING & MFG CO (Continued) 

A6 
Target 
Property 

Actual: 
1058 ft. 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

Program ID: 
Facility Name: 
Address: 
Tribal Indicator: 
Fed Facility: 
NAIC Code: 
SIC Code: 
Latitude: 
Longitude: 

CANTON DROP FORGE 
4575 SOUTHWAY ST SW 
CANTON, OH 44706 

Site 6 of 6 in cluster A 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
E!ig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 

TRIS 44706CNTND4575S 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. S.W. 
N 
No 
Not reported 
3462 
40.781546 
-81.432276 

TRIS 44706CNTND4575S 
CANTON DROP FORGE WELL NO 2 
4575 SOUTHWAY ST. S.W. 
N 
No 
Not reported 
3463 
40.781546 
-81 .432276 

76000606 
Commercial 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
Yes 
W000446 
CANTON DROP FORGE 
PO BOX 6902 
CANTON, OH 44706 
(216) 477-4511 

76000606 
2/23/99 
103 
P00001 
Final 

76000606 
P00001 
Expired 
2/1/2000 
Not reported 

l 
EDR ID Number 

Database(s) EPA ID Number 

1011606173 

UST U004086613 
N/A 
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Map ID 
Direction 
Distance 
Elevation Site 

B7 
WSW 
< 1/8 
0.006 mi. 

CANTON DROP FORGE (Continued) 

Tank ID: T00001 
Tank Status: Removed 
Tank Type: Other 
Capacity: 10000 
Content: Unknown 
CAS #: Not reported 
Regulated: Yes 
Overfill Device Installed: No 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

TRUCK REPAIR BLDG 
4700 SOUTHWAY ST SW 
CANTON, OH 44706 

No 
UST 
1/1/1942 
2/23/1999 
2/23/1999 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Suction: no valve at tank 
Not reported 

30 ft. Site 1 of 3 in cluster B 

Relative: LUST: 
Higher Release Number: 7601 D119~N00001 

Actual: 
1068 fl, 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 

76010119 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W019361 
TRUCK REPAIR BLDG 
4700 SOUTHWAY ST SW 
CANTON, OH 44706 
Not reported 

Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004086613 

U004102796 
N/A 
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Map ID 
Direction 
Distance 

~~~~--~·-MA_· ·-P_. F_.1N_o_1_N_G_s_·•~··• ----~ 

Elevation Site 

CB 
WSW 
< 1/8 
0.006 mi. 
33 ft. 

Relative: 
Higher 

Actual: 
1070 ft. 

TRUCK REPAIR BLDG (Continued) 

Capacity: Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

BEAVER EXCAVATING COMPANY 
4650 SOUTHWAY STREET, SW 
CANTON, OH 44706 

Site 1 of 2 in cluster C 

MLTS: 
License Number: 
First License Date: 
License Date: 
Lie. Expiration Date: 
Contact Name: 
Contact Phone: 
Institution Code: 
Department/Bldg: 
States Allowing Use: 
Store Material Use: 
Redistribution Use: 
Incinerate Use: 
Burial Use: 
Last Inspection Date: 
Next Inspection Date: 
Licensee Contact: 
Inspector Name: 

UIC: 
Facility Id Number: 
Facility Status: 
Latitude: 
Longitude: 
Number Of UIC Wells: 
Type Of UIC Well: 
Type Description: 
Status: 
UIC Number: 
Well Id: 
Latitude OfWe!l1: 
Longitude OfWell1: 

34-23320-02 
1/5/1984 
9/14/2005 
10/31/2013 
PATRICK A KING 
330/478-2151 
23320 
Not reported 
Not reported 
No 
No 
No 
No 
2/1/2009 
2/1/2014 
RSO 
PATRICK KING 

71798 
PLUGGED 
40.78156 
-81.43652 
Not reported 
Motor Vehicle Waste Disposal Wells 
Not reported 
Not reported 
Not reported 
29958 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

MLTS 
UIC 

LUST 
UST 

U004102796 

1001494823 
N/A 
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Map ID 
Direction 
Distance 

!,11',P FINQINGS 

Elevation Site 

BEAVER EXCAVATING COMPANY (Continued) 

Latitude Of Well2: 
Longitude Of We112: 
Latitude Of We113: 
Longitude Of Well3: 
Latitude Of Well4: 
Longitude Of We\14: 
Latitude Of Well5: 
Longitude Of Wel!5: 
Latitude Of Monitoring Well: 
Longitude Of Monitoring Well: 

LUST: 

Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

Release Number: 76000852~N00001 
Release Date: 04/19/1999 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 3 
Review Date: 08/07/2003 
Class: Viable Responsible Party has been identified 

Release Number: 76000852-N00002 
Release Date: 01/10/1990 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 2 
Review Date: 08/30/2006 
Class: Viable Responsible Party has been identified 

Release Number: 76000852-N00003 
Release Date: 09/02/2009 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 2 
Review Date: 02/05/201 o 
Class: Viable Responsible Party has been identified 

Facility: 
Facility 10: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 

76000852 
Contractor 
JEFF STERLING 
(330)388-1240 
2 
PERRY TWP FIRE DEPARTMENT 
No 
Not reported 
No 
W001258 
BEAVER EXCAVATING CO., INC. 
2000 BEAVER PL AVE SW 
CANTON, OH 44706-1935 
(216) 478-2151 

76000852 

l 
EDR ID Number 

Database(s) EPA ID Number 

1001494823 
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Map ID 
Direction 
Distance 
Elevation Site 

ij 

BEAVER EXCAVATING COMPANY (Continued) 

Inspection Id: 12/4/98 
Code: 103 
Permit Number: P00001 
Inspection Type: Fina! 

Facility Id: 76000852 
Inspection ld: 4119/99 
Code: 601 
Permit Number: P00002 
Inspection Type: Final 

Facility Id: 76000852 
Inspection Id: 418/02 
Code: 504 
Permit Number: P00003 
Inspection Type: Final 

Facility Id: 76000852 
Inspection Id: 912109 
Code: 502 
Permit Number: P00004 
Inspection Type: Preliminary 

Facility Id: 76000852 
Inspection Id: 919109 
Code: 502 
Permit Number: P00004 
Inspection Type: Preliminary 

Facility Id: 76000852 
Inspection !d: 9118/09 
Code: 502 
Permit Number: P00004 
Inspection Type: Final 

Permit: 
Facility Id: 76000852 
Permit Id: P00001 
Permit Status: Expired 
Issued Date: 12/21/1998 
Lfd Permit Id: Not reported 

Facility Id: 76000852 
Permit Id: P00002 
Permit Status: Closed 
Issued Date: 11123/1999 
Lfd Permit Id: Not reported 

Facility Id: 76000852 
Permit Id: P00003 
Permit Status: Closed 
Issued Date: 3126/2002 
Lfd Permit Id: Not reported 

Facility Id: 76000852 
Permit Id: P00004 
Permit Status: Closed 

I 
EDR ID Number 

Database(s) EPA ID Number 

1001494823 
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Map ID 
Direction 
Distance 
Elevation Site ----------------------

BEAVER EXCAVATING COMPANY (Continued) 

Issued Date: 8/13/2009 
Lfd Permit Id: Not reported 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device I nsta!led: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank lD: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overiill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overiill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 

T00001 
Removed 
Steel 
4000 
Unknown 
Not reported 
Yes 
No 
No 
UST 
7/1/1978 
4/19/1999 
4/19/1999 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Suction: valve at tank 
Not reported 

T00002 
Removed 
Steel 
4000 
Unknown 
Not reported 
Yes 
No 
No 
UST 
7/1/1978 
4/19/1999 
4/19/1999 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Suction: valve at tank 
Not reported 

T00003 
Currently In Use 
Cathodically Protected STIP3 
10000 
Gasoline 
8006-61-9 
Yes 
Yes 
Yes 
UST 
1/1/1990 

EDR ID Number 
Database(s) EPA ID Number 

1001494823 
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Map ID 
Direction 
Distance 

MAP.FIND!NGll 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

C9 
WSW 
< 1/8 
0.006 mi. 
33 ft. 

Relative: 
Higher 

Actual: 
1070 ft. 

BEAVER EXCAVATING COMPANY (Continued) 

Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

BEAVER EXCAVATING CO INC 
4650 SOUTHWAY ST SW 
CANTON, OH 44706 

Site 2 of 2 in cluster C 

RCRA-CESQG: 

Not reported 
Not reported 
Not reported 
Factory Galvanic Anodes 
Automatic Tank Gauging;lnterstitia1 Monitoring Double Walled 
None Required 
Galvanized Steel 
Pressure 
Mechanical Line Leak Detector 

T00004 
Currently In Use 
Cathodically Protected STIP3 
20000 
Diesel 
68334-30-5 
Yes 
Yes 
Yes 
UST 
1/1/1990 
Not reported 
Not reported 
Not reported 
Factory Galvanic Anodes 
Automatic Tank Gauging;lnterstitial Monitoring Double Walled 
None Required 
Galvanized Steel 
Pressure 
Mechanical Line Leak Detector 

RCRA-CESQG 
FINDS 

Date form received by agency: 07/14/2010 
Facility name: BEAVER EXCAVATING COMPANY 
Facility address: 4650 SOUTHWAY ST SW 

CANTON, OH 44 706 
EPA ID: OHD981785272 

Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Land type: 
Classification: 
Description: 

HUGH BROWN 
PO BOX6059 
CANTON, OH 44706 
us 
(330) 478-2151 
HUGHB@BEAVEREXCAVATING.COM 
05 
Private 
Conditionally Exempt Small Quantity Generator 
Handler: generates 100 kg or less of hazardous waste per calendar 
month, and accumulates 1000 kg or less of hazardous waste at any time; 
or generates 1 kg or less of acutely hazardous waste per calendar 
month, and accumulates at any time: 1 kg or less of acutely hazardous 
waste; or 100 kg or less of any residue or contaminated soi!, waste or 

1001494823 

1000430458 
OHD981785272 
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Map ID 
Direction 
Distance 
Elevation Site 

~L'---'"--"-'-'-"'--M-AP_. ·_F~.1.ccN_Dl_N_G-S~"----'--"--'-'I 

EDR ID Number 
Database(s) EPA ID Number 

BEAVER EXCAVATING CO INC (Continued) 1000430458 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

other debris resulting from the cleanup of a spill, into or on any 
land or water, of acutely hazardous waste; or generates 100 kg or less 
of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates at any 
time: 1 kg or less of acutely hazardous waste; or 100 kg or less of 
any residue or contaminated soil, waste or other debris resulting from 
the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste 

BEAVER EXCAVATING COMPANY 
4650 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
(330) 478-2151 
Private 
Owner 
Not reported 
Not reported 

BEAVER EXCAVATING COMPANY 
4650 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
(330) 478-2151 
Private 
Operator 
Not reported 
Not reported 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED, AK 99998 
Not reported 
(312) 555-1212 
Private 
Operator 
Not reported 
Not reported 

BEAVER EXCAVATING CO INC - DON STERLING 
4650 SOUTHWAY ST SW 
CANTON, OH 44706 
Not reported 
(330)478-2151 
Private 
Owner 
Not reported 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
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Map ID 
Direction 
Distance 

MAP FINDINGS I 
EDR !D Number 

Elevation Site Database(s) EPA ID Number 
----------------------------

BEAVER EXCAVATING CO INC (Continued) 1000430458 

Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oi! fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 01/26/1998 
Facility name: BEAVER EXCAVATING COMPANY 
Site name: BEAVER EXCAVATING COMPANY INC 
Classification: Small Quantity Generator 

Hazardous Waste Summary: 
Waste code: D001 
Waste name: IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OF 

LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS 
CLOSED CUP FLASH POINT TESTER. ANOTHER METHOD OF DETERMINING THE 
FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET, 
WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE 
MATERIAL. LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT 
WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE. 

Facility Has Received Notices of Violations: 
Regulation violated: Not reported 
Area of violation: Used Oil - Generators 
Date violation determined: 07/14/2010 
Date achieved compliance: 07/23/2010 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 07/27/2010 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

FINDS: 

Registry ID: 

Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

07/14/2010 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Used Oil - Generators 
07/23/2010 
State 

110004645457 

Environmental Interest/Information System 
RCRA!nfo is a national information system that supports the Resource 
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Map ID ... M/\PFINDINGS .· 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

D10 
ESE 
< 1/8 
0.007 mi. 

BEAVER EXCAVATING CO INC (Continued) 

Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

The OH-CORE (Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

CROWN ENTERP REAL ESTATE DEPT 
4310 SOUTHWAY 
CANTON, OH 44706 

36 ft. Site 1 of 2 in cluster D 

Relative: LUST: 
Higher Release Number: 76005898-N0000i 

Actual: 
1071 ft. 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection ld: 
Code: 
Permit Number: 
Inspection Type: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 

76005898 
Trucking/Transport 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W005728 
CROWN ENTERPRISES 
12225 STEPHENS RD 
WARREN, Ml 48089 
586-939-7000 

76005898 
3/15/99 
103 
P00001 
Final 

T00001 
Removed 
Steel 

LUST 
UST 

1000430458 

U004088562 
N/A 
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Map ID 
Direction 
Distance 

MAP FINDING& 

Elevation Site 

D11 
ESE 
< 1/8 
0.007 mi. 
38 ft. 

Relative: 
Higher 

Actual: 
1069 ft. 

----------------------------

CROWN ENTERP REAL ESTATE DEPT (Continued) 

Capacity: 10000 
Content: Diesel 
GAS #: 68334-30-5 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

MEREDITH INVESTMENTS 
4448 SOUTHWAY ST SW 
CANTON, OH 44706 

Site 2 of 2 in cluster D 

LF: 
Facility Address: Not reported 
Facility ID: Not reported 
Status: Not reported 
Facility Phone: Not reported 
Last Update: Not reported 
SWMD: Not reported 
Type: Not reported 
Closed Facility: Not reported 
Class: Not reported 
Captive: Not reported 
Docket#: 76-G4R-1045 

Yes 
No 
No 
UST 
1/1/1965 
3/15/1999 
3/15/1999 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Not reported 
Not reported 

T00002 
Removed 
Steel 
10000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
1/1/1965 
3/15/1999 
3/15/1999 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004088562 

SWF/LF S109546046 
N/A 
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Map ID 
Direction 
Distance 

MAP. FiNDIN~~ .. 

Elevation Site 

B12 
WSW 
< 1/8 
0.016 mi. 

MEREDITH INVESTMENTS (Continued) 

Core Place ID: 
Start Date: 
End Date: 
District Office: 
Phone Number: 
Organization ID: 
Org. Comments: 
Contact Name: 
Contact Phone: 
Issue Date: 
Expire Date: 
Report 1D: 
Registration #: 
Operator: 

286127 
04/06/2009 
Not reported 
NEDO 
(330)209-3686 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

Operator Address: 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

Operator City,St,Zip: 
Operator Phone: 
Licence Holder: 
Licence Holder Address: Not reported 
Licence Holder City,St,Zip: Not reported 
Licence Holder Phone: Not reported 
Owner Name: 
Owner Address: 
Owner City,St,Zip: 
Owner Phone: 
Applicant Name: 
Applicant Address: 

Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

EAST OHIO GAS CO. PERRY YARD SHO 
4725 SOUTHWAY SW 
CANTON, OH 44706 

83 ft. Site 2 of 3 in cluster B 

Relative: 
Higher 

Actual: 
1069 fl. 

LUST: 
Release Number: 76000578-N00001 
Release Date: Not reported 
Facility Status: Inactive 
L TF Status: 1 SUS/CON from regulated UST 
FR Status: NFA: No Further Action 
Priority: 2 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Release Number: 76000578-N00002 
Release Date: 02/14/2011 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 
Review Date: 
Class: 

Facility: 
Facility ID: 
Facility Type: 

Not reported 
11/17/2011 
Viable Responsible Party has been identified 

76000578 
Industrial 

24 Hr Emergency Contact: GAS DISPATCH CENTER 

I 
EDR ID Number 

Database(s) EPA ID Number 

LUST 
UST 

5109546046 

U000694926 
N/A 
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Map ID 
Direction 
Distance 
Elevation Site 

EAST OHIO GAS CO. PERRY YARD SHO (Continued) 

24 Hr Emergency Phone: (800)300-3333 
Number Of Tanks On Site: 2 
Local Fire Department: PERRY TWP FIRE DEPARTMENT 
Delegated Authority: No 
Elig For Green Buckeye Award: Not reported 
Active Release Site: No 
Owner Id: W000053 
Owner Name: DOMINION EAST OHIO GAS CO. 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Facility Id: 
Inspection ld: 
Code: 
Permit Number: 
Inspection Type: 

Permit 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 

c/o Dominion Resources, 500 Davisson Run Road 
Clarkburg, WV 26301 
(304) 627-3235 

76000578 
11/15/10 
502 
P00001 
Preliminary 

76000578 
11118/10 
502 
P00001 
Preliminary 

76000578 
11124110 
502 
P00001 
Final 

76000578 
P00001 
Closed 
7/30/2010 
Not reported 

T00001 
Currently In Use 
Cathodically Protected Steel 
6000 
Gasoline 
8006-61-9 
Yes 
Yes 
Yes 
UST 
11111990 
Not reported 
Not reported 
Not reported 
Factory Galvanic Anodes 
Automatic Tank Gauging 
Field Galvanic Anodes 
Cathodically Protected 

EDR ID Number 
Database(s) EPA ID Number 

U000694926 
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Map ID 
Direction 
Distance 

~~-~---·M~A_P_F~J~N.D_I_N_G_S~~~=~~ 

Elevation Site 
EDR lD Number 

Database(s) EPA !D Number 

B13 
WSW 
< 118 
0.016 mi. 
83 ft. 

Relative: 
Higher 

Actual: 
1069 ft. 

EAST OHIO GAS CO. PERRY YARD SHO (Continued) 

Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Suction: valve at tank 
No Monitoring Suction/Gravity System 

T00002 
Currently In Use 
Cathodically Protected Steel 
1000 
Diesel 
68334-30-5 
Yes 
Yes 
Yes 
UST 
1/1/1990 
Not reported 
Not reported 
Not reported 
Factory Galvanic Anodes 
Automatic Tank Gauging 
Field Galvanic Anodes 
Cathodically Protected 
Suction: valve at tank 
No Monitoring Suction/Gravity System 

DOMINION EAST OHIO -CANTON PERRY YARD 
4725 SOUTHWAY AVE SW 

RCRA-CESQG 
FINDS 

MANIFEST CANTON, OH 44706 

Site 3 of 3 in cluster B 

RCRA-CESQG: 
Date form received by agency:07/28/2010 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Facility address: 4725 SOUTHWAY AVE SW 

CANTON, OH 44706 
EPA ID: OHD073134389 
Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Land type: 
Classification: 
Description: 

TROY E HAWKINS 
320 SPRINGSIDE DR STE 320 
AKRON, OH 44333 
us 
(330) 664-2577 
TROY.E.HAWKINS@DOM.COM 
05 
Private 
Conditionally Exempt Small Quantity Generator 
Handler: generates 100 kg or less of hazardous waste per calendar 
month, and accumulates 1000 kg or less of hazardous waste at any time; 
or generates 1 kg or less of acutely hazardous waste per calendar 
month, and accumulates at any time: 1 kg or less of acutely hazardous 
waste; or 100 kg or less of any residue or contaminated soil, waste or 
other debris resulting from the cleanup of a spill, into or on any 
land or water, of acutely hazardous waste; or generates 100 kg or less 
of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates at any 
time: 1 kg or less of acutely hazardous waste; or 100 kg or less of 
any residue or contaminated soil, waste or other debris resulting from 

U000694926 

1000393288 
OHD073134389 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 1000393288 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste 

THE EAST OHIO GAS COMPANY 
1201 E 55TH STREET 
CLEVELAND, OH 44103 
us 
(216) 736-6676 
Private 
Owner 
01/01/2000 
Not reported 

DOMINION EAST OHIO 
1201 E 55TH ST 
CLEVELAND, OH 44103 
us 
Not reported 
Private 
Owner 
01/01/2000 
Not reported 

EAST OHIO GAS CO 
1717 E 9TH ST 
CLEVELAND, OH 44114 
Not reported 
(216) 432-3232 
Private 
Owner 
Not reported 
Not reported 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED, AK 99998 
Not reported 
(312) 555-1212 
Private 
Operator 
Not reported 
Not reported 

DOMINION EAST OHIO 
1202 E 55TH ST 
CLEVELAND, OH 44103 
us 
Not reported 
Private 
Operator 
01/01/2000 
Not reported 

EAST OHIO GAS COMPANY 
4725 SOUTHWAY AVE SW 
CANTON, OH 44 706 
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Map ID 
Direction 
Distance 

/WIP FINDINGS 

Elevation Site --~-------------------

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Owner/operator country: US 
Owner/operator telephone: Not reported 
Legal status: Private 
Owner/Operator Type: Operator 
Owner/Op start date: 01/01/2000 
Owner/Op end date: Not reported 

Handler Activities Summary: 
U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency:03/31/2008 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Classification: Small Quantity Generator 

Date form received by agency:02/28/2008 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Classification: Large Quantity Generator 

Date form received by agency: 02/19/2007 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Classification: Large Quantity Generator 

Date form received by agency: 02/24/2006 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Classification: Large Quantity Generator 

Date form received by agency: 02/25/2005 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Classification: Large Quantity Generator 

Date form received by agency: 02/26/2004 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Classification: Small Quantity Generator 

Date form received by agency: 02/19/2003 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Site name: DOMINION EAST OHIO - PERRY YARD 
Classification: Large Quantity Generator 

Date form received by agency:02/28/2002 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

----------------------

DOMINION EAST OHIO -CANTON PERRY YARD (Continued) 1000393288 

Site name: 
Classification: 

DOMINION EAST OHIO - PERRY YARD 
Large Quantity Generator 

Date form received by agency: 02/29/2000 
Facility name: DOMINION EAST OHIO~ CANTON PERRY YARD 
Site name: EAST OHIO GAS PERRY YARD 
Classification: Small Quantity Generator 

Date form received by agency: 03/04/1998 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Site name: EAST OHIO GAS CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/20/1998 
Facility name: DOMINION EAST OHIO - CANTON PERRY YARD 
Site name: EAST OHIO GAS PERRY YARD 
Classification: 

Hazardous Waste Summary: 
Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Violation Status: 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

FINDS: 

Registry ID: 

Large Quantity Generator 

D001 
IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OF 
LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS 
CLOSED CUP FLASH POINT TESTER. ANOTHER METHOD OF DETERMINING THE 
FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET, 
WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE 
MATERIAL. LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT 
WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE. 

D018 
BENZENE 

D035 
METHYL ETHYL KETONE 

0001 
IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OF 
LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS 
CLOSED CUP FLASH POINT TESTER. ANOTHER METHOD OF DETERMINING THE 
FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET, 
WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE 
MATERIAL. LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT 
WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE. 

No violations found 

07/28/2010 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Not reported 
Not reported 
State 

110000893640 

Environmental Interest/Information System 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

----------------------------

DOMINION EAST OHIO-CANTON PERRY YARD (Continued) 

NY MANIFEST: 
EPAID: 
Country: 
Mailing Name: 
Mailing Contact 
Mailing Address: 

RCRAlnfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

HAZARDOUS WASTE BIENNIAL REPORTER 

The OH-CORE {Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

OHD073134389 
USA 
EAST OHIO GAS - PERRY YARD 
LARRY BRAMER 

Mailing Address 2: 
4725 SOUTHWAY AVE SW 
Not reported 

Mailing City: 
Mailing State: 
Mailing Zip: 
Mailing Zip4: 
Mailing Country: 
Mailing Phone: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part 8 Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 

CANTON 
OH 
44706 
Not reported 
USA 
304-623-8000 

NYB9298377 
Not reported 
NYD980769947 
Not reported 
02/21/2000 
02/21/2000 
Not reported 
02/22/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
10239PNY 
B002 - PETROLEUM OIL WITH 50 BUT< 500 PPM PCB 

01843 
K - Kilograms (2.2 pounds) 
001 
TT - Cargo tank, tank trucks 
B Incineration, heat recovery, burning. 
01.00 
2000 

NYB9405423 

1000393288 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP FINDINGS I 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State 10: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 

Not reported 
NYD98076994 7 
Not reported 
08/31/2000 
08131/2000 
Not reported 
09/01/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
10241PNY 
B002 - PETROLEUM OIL WITH 50 BUT < 500 PPM PCB 
01892 
K - Kilograms (2.2 pounds) 
001 
TT - Cargo tank, tank trucks 
B Incineration, heat recovery, burning. 
01.00 
2000 

NYB9333783 
Not reported 
NYD980769947 
Not reported 
05/17/2000 
05/17/2000 
Not reported 
05/1812000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
10241PNY 
B002 - PETROLEUM OIL WITH 50 BUT < 500 PPM PCB 
02299 
K - Kilograms (2.2 pounds) 
001 
TT - Cargo tank, tank trucks 
B Incineration, heat recovery, burning. 
01.00 
2000 

NYB9426114 
Not reported 
NYD980769447 
Not reported 
12/05/2000 
12/05/2000 
Not reported 
12106/2000 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP FINDINGS 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 

OHD073134389 
NYD049836679 
Not reported 
10239PNY 
B002 - PETROLEUM OIL WITH 50 BUT < 500 PPM PCB 
01039 
K - Kilograms (2.2 pounds) 
001 
TT - Cargo tank:, tank: trucks 
B Incineration, heat recovery, burning. 
01.00 
2000 

NYG2997234 
Not reported 
OHD987050564 
Not reported 
04/07/2006 
04/07/2006 
Not reported 
04/10/2006 
Not reported 
Not reported 
OHD073134389 
TLK59080H 
Not reported 
NYD049836679 
B002 - PETROLEUM OIL WITH 50 BUT< 500 PPM PCB 
02002 
K - Kilograms (2.2 pounds) 
001 
TT - Cargo tank:, tank trucks 
B Incineration, heat recovery, burning. 
01.00 
2006 

NYG2368638 
Not reported 
PAD987399292 
Not reported 
06/22/2000 
06/22/2000 
Not reported 
06/23/2000 
Not reported 
Not reported 
0HD073134389 
NYD049836679 
Not reported 
XC65609PA 
B007 - OTHER MISCELLANEOUS PCB WASTES 
04890 
K - Kilograms (2.2 pounds) 
001 
CM - Metal boxes, cases, roll-offs 

EDR lD Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 
Elevation Site 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA 1D: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 

L Landfill. 
01.00 
2000 

NYG2368764 
Not reported 
PAD987399292 
Not reported 
07/20/2000 
07/20/2000 
Not reported 
07/21/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
XC65609PA 
B007 - OTHER MISCELLANEOUS PCB WASTES 
03629 
K - Kilograms (2.2 pounds) 
001 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

NYG2368881 
Not reported 
PAD987399292 
Not reported 
08/17/2000 
08/17/2000 
Not reported 
08/18/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
XC65609PA 
B007 - OTHER MISCELLANEOUS PCB WASTES 
06232 
K - Kilograms {2.2 pounds) 
001 
CF - Fiber or plastic boxes, cartons 
L Landfill. 
01.00 
2000 

NYG2190069 
Not reported 
PAD987399292 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP flNO!I\IGS 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA 1D: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 

09/14/2000 
09/14/2000 
Not reported 
09/15/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
XC65609PA 
B007 - OTHER MISCELLANEOUS PCB WASTES 
06722 
K- Kilograms (22 pounds} 
001 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

NYG2190177 
Not reported 
PAD987399292 
Not reported 
09/28/2000 
09/28/2000 
Not reported 
09/29/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
XC65609PA 
8007 - OTHER MISCELLANEOUS PCB WASTES 
03393 
K - Kilograms (2.2 pounds} 
001 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

NYG2190222 
Not reported 
PAD987399292 
Not reported 
10/26/2000 
10/26/2000 
Not reported 
10/27/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 

EDR ID Number 
Database(s} EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 
Elevation Site 

.. 
M.AP FINDlNCl$ 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

TSDFID: XC65609PA 
Waste Code: B007 - OTHER MISCELLANEOUS PCB WASTES 
Quantity: 05407 
Units: K - Kilograms (2.2 pounds) 
Number of Containers: 001 
Container Type: CM - Metal boxes, cases, roll-offs 
Handling Method: L Landfill. 
Specific Gravity: 01.00 
Year: 2000 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSD Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

NYG2190357 
Not reported 
PAD987399292 
Not reported 
11/08/2000 
11/08/2000 
Not reported 
11/15/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
XK73298PA 
B007 - OTHER MISCELLANEOUS PCB WASTES 
06550 
K - Kilograms (2.2 pounds) 
001 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

NYG2190537 
Not reported 
PAD987399292 
Not reported 
12/07/2000 
12/07/2000 
Not reported 
12/08/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
XC65609PA 
B007 - OTHER MISCELLANEOUS PCB WASTES 
05062 
K - Kilograms (2.2 pounds) 
001 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 

TC3368308.2s Page 115 

CDF012843 



Map ID 
Direction 
Distance 

~"'---'---'---M_A_P_F-'-1~ND_1_N_e_s_. -'--'--~~'----'I 
Elevation Site ----------------------

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSD Site Recv Date: 
Part A Recv Date: 

NYG2190645 
Not reported 
NYD980769947 
Not reported 
11/30/2000 
11/30/2000 
Not reported 
12/01/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
11712PNY 
8007 - OTHER MISCELLANEOUS PCB WASTES 

14443 
K - Kilograms (2.2 pounds) 
017 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

NYG1796643 
Not reported 
OH0000000539 
Not reported 
05/09/2000 
05/09/2000 
Not reported 
05/11/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
P5W90COH 
B007 - OTHER MISCELLANEOUS PCB WASTES 

00300 
K - Kilograms {2.2 pounds) 
003 
DM - Metal drums, barrels 
L Landfill. 
01.00 
2000 

NYG1797435 
Not reported 
OH0000000539 
Not reported 
02/09/2000 
02/09/2000 
Not reported 
02/11/2000 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 

... MAP FINDINGS 

Elevation Site ----------------------------

DDMINIDN EAST OHIO -CANTON PERRY YARD (Continued) 

Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA 10: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 

Not reported 
OHD073134389 
NYD049836679 

· Not reported 
P5W89COH 
BOO? - OTHER MISCELLANEOUS PCB WASTES 
00025 
K - Kilograms (2.2 pounds) 
001 
OM - Metal drums, barrels 
L Landfill. 
01.00 
B003 - PETROLEUM OIL WITH 500 PPM OR> PCB 
00200 
K - Kilograms (2.2 pounds) 
001 
OM - Metal drums, barrels 
B Incineration, heat recovery, burning. 
01.00 
2000 

NYG1798524 
Not reported 
OH0000000539 
Not reported 
08/23/2000 
08/23/2000 
Not reported 
08/25/2000 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
FSW89COH 
BOO? - OTHER MISCELLANEOUS PCB WASTES 
00300 
K - Kilograms (2.2 pounds) 
001 
OM - Metal drums, barrels 
L Landfill. 
01.00 
2000 

NYG0994356 
Not reported 
OHR000028498 
Not reported 
06/08/2000 
06/08/2000 
Not reported 
06/14/2000 
Not reported 
Not reported 
OHD073134389 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 
Elevation Site 

~~-~---M-· M'~··._··•_rl_N_!?f~N-Q_S __ ~~~~ 

DDMINIDN EAST OHIO - CANTON PERRY YARD (Continued) 

Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA 10: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

Document ID: 
Manifest Status: 
Trans1 State ID: 
Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSD Site Recv Date: 
Part A Recv Date: 
Part 8 Recv Date: 
Generator EPA !D: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 

NYD049836679 
Not reported 
T933CNOH 
BOO? - OTHER MISCELLANEOUS PCB WASTES 
00454 
K - Kilograms (2.2 pounds) 
004 
TP - Tanks, portable 
L Landfill. 
01.00 
2000 

NYG0661437 
Not reported 
PAD987399292 
Not reported 
05/26/2000 
05/26/2000 
Not reported 
05/31/2000 
Not reported 
Not reported 
0HD073134389 
NYD049836679 
Not reported 
XA74615PA 
BOO? - OTHER MISCELLANEOUS PCB WASTES 
08491 
K - Kilograms (2.2 pounds) 
001 
CM - Metal boxes, cases, roll-offs 
L Landfill. 
01.00 
2000 

NYB9428904 
Not reported 
NYD980769947 
Not reported 
02/28/2001 
02/28/2001 
Not reported 
03/01/2001 
Not reported 
Not reported 
OHD073134389 
NYD049836679 
Not reported 
10239PNY 
8002 - PETROLEUM OIL WITH 50 BUT < 500 PPM PCB 
01084 
K - Kilograms (2.2 pounds) 
001 
TT - Cargo tank, tank trucks 
8 Incineration, heat recovery, burning. 

EDR ID Number 
Database(s) EPA ID Number 

1000393288 
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Map ID 
Direction 
Distance 

MAP FINDINGS. j 

Elevation Site 
EDR ID Number 

Database(s) EPA ID Number 

14 
SE 
< 1/8 
0.047 mi. 
247 fl. 

Relative: 
Higher 

Actual: 
1058 ft. 

DOMINION EAST OHIO - CANTON PERRY YARD (Continued) 

Specific Gravity: 
Year: 

01.00 
2001 

Click this b)iperlink while viewing on your computer to access 
14 additional NY_MANIFEST: record(s) in the EDR Site Report. 

CND INC 
4520 SOUTHWAY SW 
CANTON, OH 44706 

RCRA-CESQG: 

RCRA-CESQG 
FINDS 

Date form received by agency:01/13/2000 
Facility name: CND INC 
Facility address: 4520 SOUTHWAY SW 

EPAID: 
Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Classification: 
Description: 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

CANTON, OH 44706 
OHR000013078 
ROBERT BRENNER 
4520 SOUTHWAY SW 
CANTON, OH 44706 
us 
(330) 478-8811 
Not reported 
05 
Conditionally Exempt Small Quantity Generator 
Handler: generates 100 kg or less of hazardous waste per calendar 
month, and accumulates 1000 kg or less of hazardous waste at any time; 
or generates 1 kg or less of acutely hazardous waste per calendar 
month, and accumulates at any time: 1 kg or less of acutely hazardous 
waste; or 100 kg or less of any residue or contaminated soil, waste or 
other debris resulting from the cleanup of a spill, into or on any 
land or water, of acutely hazardous waste; or generates 100 kg or less 
of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates at any 
time: 1 kg or less of acutely hazardous waste; or 100 kg or less of 
any residue or contaminated soil, waste or other debris resulting from 
the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste 

CLYDE SHETLER & DENY DEVAULT 
306 2ND ST 
MASSILLON, OH 44646 
Not reported 
(330) 832-8677 
Private 
Owner 
Not reported 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 

1000393288 

1004766698 
OHR000013078 
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Map!D 
Direction 
Distance 

MAP FINDINGS : 

EDR 10 Number 

Elevation Site Database(s) EPA ID Number 

CND INC (Continued) 1004766698 

Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Hazardous Waste Summary: 
Waste code: D001 
Waste name: IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OF 

LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS 
CLOSED CUP FLASH POINT TESTER. ANOTHER METHOD OF DETERMINING THE 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Violation Status: 

FINDS: 

Registry ID: 

FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET, 
WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE 
MATERIAL. LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT 
WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE. 

D006 
CADMIUM 

D008 
LEAD 

0018 
BENZENE 

0035 
METHYL ETHYL KETONE 

0039 
TETRACHLOROETHYLENE 

0040 
TRICHLOROETHYLENE 

No violations found 

110004716745 

Environmental lnteresUlnformation System 
RCRAlnfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

The OH-CORE (Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
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Map ID 
Direction 
Distance 
Elevation Site 

CND INC (Continued) 

MAPFINDlNC,S 

programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

E15 
ESE 
< 1/8 
0.073 mi. 

ALLIED TRUCK PARTS CO. 
4216 SOUTHWAY ST 
CANTON, OH 44706 

385 ft. Site 1 of 2 in cluster E 

Relative: 
Higher 

Actual: 
1080 fl. 

UIC: 
Facility Id Number: 
Facility Status: 
Latitude: 
Longitude: 
Number Of UIC Wells: 
Type Of UIC Well: 
Type Description: 
Status: 
UIC Number: 
Well Id: 
Latitude Of Well1: 
Longitude Of Wel11: 
Latitude Of Well2: 
Longitude Of Well2: 
Latitude Of Well3: 
Longitude Of We!l3: 
Latitude Of Well4: 
Longitude Of We114: 
Latitude OfWell5: 
Longitude Of Wel!5: 
Latitude Of Monitoring Well: 
Longitude Of Monitoring Well: 

Facility Id Number: 
Facility Status: 
Latitude: 
Longitude: 
Number Of U!C Wells: 
Type Of UIC Well: 
Type Description: 
Status: 
UIC Number: 
Wellld: 
Latitude OfWe111: 
Longitude Of Well1: 
Latitude Of We!l2: 
Longitude Of We!l2: 
Latitude OfWell3: 
Longitude Of Well3: 
Latitude Of Wel!4: 
Longitude Of Well4: 
Latitude Of Well5: 
Longitude Of Wel!5: 
Latitude Of Monitoring Well: 
Longitude Of Monitoring Well: 

68605 
PLUGGED 
40.78116 
-81.61929 
Not reported 
Motor Vehicle Waste Disposal Wells 
Not reported 
Not reported 
Not reported 
27386 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

72937 
PLUGGED 
Not reported 
Not reported 
Not reported 
Motor Vehicle Waste Disposal Wells 
Not reported 
Not reported 
Not reported 
27387 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

UIC 
LUST 

UST 

1004766698 

U004083988 
NIA 
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Map ID 
Direction 
Distance 

~L.:..c.~...:.____:__MA...:.' ...:."~· F...:.1._N~Dl...:.N...:.G_S...:.' ...:._...:._~ _ ___:___; 

Elevation Site 

ALLIED TRUCK PARTS CO. (Continued) 

LUST: 
Release Number: 76000016-N00001 
Release Date: 07/30/1996 
Facility Status: Inactive 
L TF Status: 1 SUS/CON from regulated UST 
FR Status: NFA: No Further Action 
Priority: 2 
Review Date: 11/06/2002 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility ld: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 

76000016 
Commercial 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W009561 
ALLIED TRUCK PARTS CO. 
4216 SOUTHWAY ST 
CANTON, OH 44706 
() -

76000016 
7/26/96 
103 
P00001 
Final 

76000016 
P00001 
Expired 
8/20/1996 
Not reported 

T00001 
Removed 
Steel 
1000 
Used Oil 
Not reported 
Yes 
No 
No 
UST 
8/1/1979 
7/26/1996 
7/26/1996 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004083988 

TC3368308.2s Page 122 

CDF012850 



Map ID 
Direction 
Distance 

NIAP :FINOINGS 

EDR 10 Number 

Elevation Site Database(s) EPA ID Number 

E16 
ESE 
< 1/8 
0.073 mi. 
385 ft 

Relative: 
Higher 

Actual: 
1080 fl. 

ALLIED TRUCK PARTS CO. (Continued) 

Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Not reported 
Not reported 
Unknown 
Suction: no valve at tank 
Not reported 

U004083988 

BRECHBUHLER TRUCK SALES 
4216 SOUTHWAY ST SW 
CANTON, OH 44706 

RCRA-CESQG 1000248836 
FINDS OHD017571324 

Site 2 of 2 in cluster E 

RCRA-CESQG: 
Date form received by agency: 01/23/2003 
Facility name: BRECHBUHLER TRUCK SALES 
Facility address: 4216 SOUTHWAY ST SW 

EPAID: 
Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Land type: 
Classification: 
Description: 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

CANTON. OH 44706 
OHD017571324 
KIM BRECHBUHLER 
4216 SOUTHWAY ST SW 
CANTON. OH 44706 
us 
(330) 479-4087 
Not reported 
05 
Facility is not located on Indian land. Additional information is not known. 
Conditionally Exempt Small Quantity Generator 
Handler: generates 100 kg or less of hazardous waste per calendar 
month, and accumulates 1000 kg or less of hazardous waste at any time; 
or generates 1 kg or less of acutely hazardous waste per calendar 
month, and accumulates at any time: 1 kg or less of acutely hazardous 
waste; or 100 kg or less of any residue or contaminated soil, waste or 
other debris resulting from the cleanup of a spill, into or on any 
land or water, of acutely hazardous waste; or generates 100 kg or less 
of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates at any 
time: 1 kg or less of acutely hazardous waste; or 100 kg or less of 
any residue or contaminated soil, waste or other debris resulting from 
the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED. AK 99998 
Not reported 
(312) 555-1212 
Private 
Operator 
Not reported 
Not reported 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED. AK 99998 
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Map ID 
Direction 
Distance 

MAP FINDINGS I 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

BRECH BUHLER TRUCK SALES (Continued) 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

Not reported 
(312) 555-1212 
Private 
Owner 
Not reported 
Not reported 

KIM BRECHBUHLER 
4216 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
(330) 479-4087 
Private 
Owner 
01/01/1900 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 09/03/1985 
Facility name: BRECHBUHLER TRUCK SALES 
Site name: ALLIED TRUCK PARTS CO 
Classification: Small Quantity Generator 

Hazardous Waste Summary: 
Waste code: D001 

1000248836 

Waste name: IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OF 
LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS 
CLOSED CUP FLASH POINT TESTER. ANOTHER METHOD OF DETERMINING THE 
FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET, 
WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE 
MATERIAL LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT 
WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE. 

Facility Has Received Notices of Violations: 
Regulation violated: SR - 3745-279-22(C) 
Area of violation: Used Oil - Definitions 
Date violation determined: 01/23/2003 
Date achieved compliance: 01/24/2003 
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Map ID 
Direction 
Distance 

MAP. ~INCl)NC,!, .. •<I 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

17 
West 
1/8-1/4 
0.126 mi. 
663 ft. 

Relative: 
Higher 

Actual: 
1059 ft. 

BRECHBUHLER TRUCK SALES (Continued) 

Violation lead agency: State 
Enforcement action: WRITTEN INFORMAL 

02/05/2003 Enforcement action date: 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount 
Final penalty amount: 

Not reported 
Not reported 
Not reported Paid penalty amount: 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 

01/23/2003 
FOCUSED COMPLIANCE INSPECTION 
Used Oil - Definitions 

Date achieved compliance: 01/24/2003 
Evaluation lead agency: State 

FINDS• 

Registry !D: 110004600717 

Environmental Interest/Information System 

KOHN, INC. 
4850 SOUTHWAY SW 
CANTON, OH 44706 

LUST• 

RCRAlnfo is a national information system that supports the Resource 
Conservation and Recovery Act {RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

The OH-CORE (Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

Release Number: 76007630-N00001 
Release Date: 
Facility Status: 
L TF Status: 
FR Status: 
Priority: 
Review Date: 
Class: 

Facility: 
Facility ID: 
Facility Type: 

Not reported 
Inactive 
6 Closure of regulated UST 
NFA: No Further Action 
3 
06/20/2000 
Viable Responsible Party has been identified 

24 Hr Emergency Contact: 

76007630 
Trucking/Transport 
Not reported 

LUST 
UST 

1000248836 

U004094533 
N/A 
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Map ID 
Direction 
Distance 

~ .• 
Elevation Site 

KOHN, INC. (Continued) 

24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 

M.P,P FINDJJ\IGS 

Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W002238 
KOHN, INC. 
4850 SOUTHWAY SW 
CANTON, OH 44706 
(216) 478-2163 

76007630 
6/12/92 
103 
P00002 
Final 

76007630 
4/21/93 
103 
P00001 
Final 

76007630 
P00001 
Expired 
1/13/1994 
Not reported 

76007630 
P00002 
Expired 
1/31/1994 
Not reported 

T00001 
Removed 
Other 
Not reported 
Unknown 
Not reported 
Yes 
No 
No 
UST 
Not reported 
6/12/1992 
6/12/1992 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 

EDR ID Number 
Database(s) EPA ID Number 

U004094533 
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Map ID 
Direction 
Distance 
Elevation Site 

KOHN, INC. (Continued) 

Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overiill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 

Not reported 
Not reported 

T00002 
Removed 
Other 
Not reported 
Unknown 
Not reported 
Yes 
No 
No 
UST 
Not reported 
6112/1992 
6/12/1992 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Not reported 
Not reported 

T00003 
Removed 
Other 
Not reported 
Unknown 
Not reported 
Yes 
No 
No 
UST 
Not reported 
6112/1992 
6/12/1992 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Not reported 
Not reported 

T00004 
Removed 
Steel 
10000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
Not reported 
4121/1993 

EDR ID Number 
Database(s) EPA ID Number 

U004094533 
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Map ID 
Direction 
Distance 
Elevation Site 

F18 
ENE 
1/8-114 
0.130 mi. 

KOHN, INC. (Continued) 

Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

CANTON BAPTIST TEMPLE 
1540 WHIPPLE AVE SW 
CANTON, OH 44710 

687 ft. Site 1 of 4 in cluster F 

Relative: LUST: 

"MAf' FINDINGS , 

4/20/1993 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel 
Gravity Feed 
Not reported 

Higher Release Number: 76000084-N00001 

Actual: 
1089 fl. 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner !d: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

76000084 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W009824 
CANTON BAPTIST TEMPLE 
515 WHIPPLE AVE NW 
CANTON. OH 44708 
(216) 4 77-6267 

76000084 
612198 
103 
P00001 
Final 

76000084 
P00001 
Expired 
11/4/1999 
Not reported 

1 
EDR 1D Number 

Database(s) EPA ID Number 

LUST 
UST 

U004094533 

U004086608 
NIA 
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Map ID 
Direction 
Distance 

~L· ---~-M_A~P_F~.1-ND_I_N_G_S--'---~-'---"-~'--' 

Elevation Site 

F19 
ENE 
1/8-1/4 
0.136 mi. 

----------------------------

CANTON BAPTIST TEMPLE (Continued) 

UST: 
Tank JD: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

CUSTOM DESIGN TECHNOLOGIES 
1545 WHIPPLE AVE SW 
CANTON, OH 44710 

T00001 
Removed 
Fiberglass Reinforced Plastic 
4000 
Gasoline 

. 8006-61-9 
Yes 
No 
No 
UST 
Not reported 
61211998 
6/211998, 

Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Suction: no valve at tank 
Not reported 

T00002 
Removed 
Fiberglass Reinforced Plastic 
6000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
Not reported 
6/211998 
6/2/1998 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Suction: no valve at tank 
Not reported 

720 ft. Site 2 of 4 in cluster F 

Relative: LUST: 
Higher Release Number: 76006772-N00001 

Actual: 
1089 ti, 

Release Date: 
Facility Status: 
LTF Status: 
FR Status: 
Priority: 

Not reported 
Inactive 
6 Closure of regulated UST 
NFA: No Further Action 
3 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004086608 

U004088697 
NIA 
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Map ID 
rnr·ection 
Distance 

>MAPF!NDINGS . 

Elevation Site 

CUSTOM DESIGN TECHNOLOGIES (Continued) 

Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

76006772 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W006560 
CUSTOM DESIGN TECHNOLOGIES 
1545 WHIPPLE AVE SW 
CANTON. OH 44710 
(216) 477-3508 

76006772 
12/16/92 
103 
P00001 
Final 

76006772 
P00001 
Expired 
1/11/1994 
Not reported 

T00001 
Removed 
Other 
2500 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
1/1/1986 
12/16/1992 
1/1/1990 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Not reported 
Not reported 

EDR ID Number 
Database{s) EPA ID Number 

U004088697 
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Map ID 
Direction 
Distance 
Elevation 

F20 
ENE 
118-1/4 
0.136 mi. 
720ft. 

Relative: 
Higher 

Actual: 
1089 ft. 

~'--'~~-~~MA-· ·_P_F~I-N:D_l_N_G_s _____ ~ 
EDR ID Number 

Site Database(s) EPA ID Number 

GASPAR WELDING INC 
1545 WHIPPLE AVE SW 
CANTON, OH 44710 

RCRA-SQG 1007113540 

Site 3 of 4 in cluster F 

RCRA-SQG: 
Date form received by agency: 12/01/2003 
Facility name: GASPAR WELDING INC 
Facility address: 1545 WHIPPLE AVE SW 

CANTON, OH 44710 
EPA ID: OHR000117671 
Mailing address: 

Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Telephone ext.: 
Contact email: 
EPA Region: 
Classification: 
Description: 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

4106 MAHONING RD NE 
CANTON, OH 44705 
JOHN GIBSON 
4106 MAHONING RD NE 
CANTON, OH 44705 
us 
(330) 453-7735 
138 
Not reported 
05 
Small Small Quantity Generator 
Handler: generates more than 100 and less than 1000 kg of hazardous 
waste during any calendar month and accumulates less than 6000 kg of 
hazardous waste at any time; or generates 1 00 kg or less of hazardous 
waste during any calendar month, and accumulates more than 1000 kg of 
hazardous waste at any time 

WHIPPLE AVE ENTERPRISES 
4106 MAHONING RD NE 
CANTON, OH 44705 
us 
Not reported 
Private 
Owner 
01/01/1967 
Not reported 

GASPAR INC 
4106 MAHONING RD NE 
CANTON, OH 44705 
us 
Not reported 
Private 
Operator 
01/01/1967 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 

OHR000117671 
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Map ID 
Direction 
Distance 

~L~--""---'---'-'MA-'-. _P.:_·_Fl~N-'-DI_N_G~l,--=~-'--'-_J 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

F21 
NE 
1/8-1/4 
0.151 mi. 

----------------------

GASPAR WELDING INC (Continued) 1007113540 

Furnace exemption: No 
Used oil fuel burner: No 
Used oi! processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Hazardous Waste Summary: 
Waste code: D002 
Waste name: A WASTE WHICH HAS A PH OF LESS THAN 2 OR GREATER THAN 12.5 IS 

CONSIDERED TO BE A CORROSIVE HAZARDOUS WASTE. SODIUM HYDROXIDE, A 
CAUSTIC SOLUTION WITH A HIGH PH, IS OFTEN USED BY INDUSTRIES TO CLEAN 
OR DEGREASE PARTS. HYDROCHLORIC ACID, A SOLUTION WITH A LOW PH, IS 
USED BY MANY INDUSTRIES TO CLEAN METAL PARTS PRIOR TO PAINTING. WHEN 
THESE CAUSTIC OR ACID SOLUTIONS BECOME CONTAMINATED AND MUST BE 
DISPOSED, THE WASTE WOULD BE A CORROSIVE HAZARDOUS WASTE. 

Violation Status: No violations found 

VLIET ASPHALT SEALER CO,, INC, 
4520 VLIET ST SW 
CANTON, OH 44710 

LUST 
UST 

U004104157 
N/A 

799 ft. Site 4 of 4 in cluster F 

Relative: LUST: 
Higher Release Number: 76001029-N00001 

Actual: 
1085 ft. 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department 
Delegated Authority: 
E!ig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 

76001029 
Gas Station 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W004164 
VLIET ASPHALT SEALER CO., INC. 
4520 VLIET ST SW 
CANTON, OH 44710 
(216) 478-1848 

76001029 
8/25/94 
103 
P00001 
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Map ID 
Direction 
Distance 

~L---'--~~-M'-. A'--P'-.. '-Fl~N-Dl_N_G'-S-:·---'-~---'----'---'-' 

Elevation Site 

VLIET ASPHALT SEALER CO., INC. (Continued) 

Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Final 

76001029 
P00001 
Expired 
9/1/1994 
Not reported 

T00001 
Removed 
Epoxy/Ashpalt Coated Steel 
1000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
8/1/1987 
8/25/1994 
8/25/1994 
Not reported 
Not reported 
Not reported 
Not reported 
Cathodically Protected 
Not reported 
Not reported 

T00002 
Removed 
Epoxy/Ashpalt Coated Steel 
1000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
8/1/1987 
8/25/1994 
8/25/1994 
Not reported 
Not reported 
Not reported 
Not reported 
Cathodically Protected 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004104157 
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Map ID 
Direction 
Distance 
Elevation 

G22 
WSW 
1/8-1/4 
0.162 mi. 
854 fl. 

Relative: 
Higher 

Actual: 
1059 fl, 

M,<u> Flt,IQ.IN.GS 

Site 

MAACO AUTO PAINTING & BODY WORKS 
1818 HOPPLE AVE SW 
CANTON, OH 44706 

Site 1 of 2 in cluster G 

RCRA-SQG: 
Date form received by agency: 10/07/1985 
Facility name: MAACO AUTO PAINTING AND BODYWORKS 
Facility address: 1818 HOPPLE AVE SW 

EPAID: 
Contact 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Classification: 

CANTON, OH 44706 
OHD080156821 
BRUCE KEESEY 
1818 HOPPLE AVE SW 
CANTON, OH 44706 
us 
(216) 478-0242 
Not reported 
05 
Small Small Quantity Generator 

I 
Database(s) 

RCRA-SQG 
FINDS 

Description: Handler: generates more than 100 and less than 1000 kg of hazardous 
waste during any calendar month and accumulates less than 6000 kg of 
hazardous waste at any time; or generates 100 kg or less of hazardous 
waste during any calendar month, and accumulates more than 1000 kg of 
hazardous waste at any time 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED, AK 99998 
Not reported 
(312) 555-1212 
Private 
Operator 
Not reported 
Not reported 

NAME NOT REPORTED 
ADDRESS NOT REPORTED 
CITY NOT REPORTED, AK 99998 
Not reported 
(312) 555-1212 
Private 
Owner 
Not reported 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 

EDR ID Number 
EPA ID Number 

1000175034 
OHD080156821 
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Map ID 
Direction 
Distance 

MAP Flt-lOINGS' 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

H23 
East 
1/8-1/4 
0.166 mi. 

MAACO AUTO PAINTING & BODY WORKS (Continued) 1000175034 

User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Hazardous Waste Summary: 
Waste code: D002 
Waste name: A WASTE WHICH HAS A PH OF LESS THAN 2 OR GREATER THAN 12.5 IS 

CONSIDERED TO BE A CORROSIVE HAZARDOUS WASTE. SODIUM HYDROXIDE, A 
CAUSTIC SOLUTION WITH A HIGH PH, IS OFTEN USED BY INDUSTRIES TO CLEAN 
OR DEGREASE PARTS. HYDROCHLORIC ACID, A SOLUTION WITH A LOW PH, IS 
USED BY MANY INDUSTRIES TO CLEAN METAL PARTS PRIOR TO PAINTING. WHEN 
THESE CAUSTIC OR ACID SOLUTIONS BECOME CONTAMINATED AND MUST BE 
DISPOSED, THE WASTE WOULD BE A CORROSIVE HAZARDOUS WASTE. 

Violation Status: No violations found 

FINDS: 

Registry 1D: 110004624283 

Environmental lnteresUlnformation System 
RCRA!nfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

Tile OH-CORE (Ohio - Core) database contains information commonly 
sllared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

BITZEL EXCAVATING, INC. 
4141 SOUTHWAY ST SW 
CANTON, OH 44 706 

LUST U000895872 
UST N/A 

874 ft. Site 1 of 4 in cluster H 

Relative: LUST: 
Higher Release Number: 76009404-N00001 

Actual: 
1087 fl. 

Release Date: 
Facility Status: 
LTF Status: 
FR Status: 
Priority: 
Review Date: 
Class: 

Facility: 
Facility ID: 
Facility Type: 

Not reported 
Inactive 
6 Closure of regulated UST 
NFA: No Further Action 
3 
06/20/2000 
Viable Responsible Party has been identified 

76009404 
Contractor 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP FINDINGS 

BITZEL EXCAVATING, INC. (Continued) 

24 Hr Emergency Contact 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 

PETE BITZEL 
(330)477-9653 
2 
Zero 
No 
Not reported 
No 
W009175 
BITZEL EXCAVATING, INC. 
4141 SOUTHWAY ST SW 
CANTON, OH 44706 
330-4 77-9653 

T00001 
Currently In Use 
BM - Bare Metal 
2000 
Diesel 
68334-30-5 
Yes 
Yes 
Yes 
UST 
7/27/1992 
Not reported 
Not reported 
Not reported 
FLDA - Field Galvanic Anodes 
Automatic Tank Gauging 
NCWG - No Piping In Contact With 
BM - Bare Metal 
Suction: no valve at tank 
None Required 

T00002 
Removed 
Not reported 
1000 
Unknown 
Not reported 
Yes 
No 
No 
UST 
Not reported 
7/27/1992 
7/27/1992 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel;Cathodically Pr 
Suction: no valve at tank 
Not reported 

T00003 
Removed 

EDR ID Number 
Database(s) EPA ID Number 

U000895872 
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Map ID 
Direction 
Distance 

MAP FINDl1'4GS 

Elevation Site 

G24 
WSW 
1/8-114 
0.170 mi. 
895 ft. 

Relative: 
Higher 

Actual: 
1061 ft. 

BITZEL EXCAVATING, INC. (Continued) 

Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

PENSKE TRUCK LEASING INC 
1829 HOPPLE AVE SW 
CANTON, OH 44706 

Site 2 of 2 in cluster G 

RCRA-CESQG: 

Not reported 
500 
Unknown 
Not reported 
Yes 
No 
No 
UST 
Not reported 
7/27/1992 
712711992 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel;Cathodical!y Pr 
Suction: no valve at tank 
Not reported 

T00004 
Currently In Use 
BM - Bare Metal 
1000 
Gasoline 
8006-61-9 
Yes 
Yes 
Yes 
UST 
7/29/1992 
Not reported 
Not reported 
Not reported 
FLDA - Field Galvanic Anodes 
Automatic Tank Gauging 
NCWG - No Piping In Contact With 
BM - Bare Metal 
Suction: no valve at dispensers 
None Required 

Date form received by agency: 11/24/1998 
Facility name: PENSKE TRUCK LEASING INC 
Facility address: 1829 HOPPLE AVE SW 

EPAID: 
Mailing address: 

Contact: 
Contact address: 

BLDG B 
CANTON, OH 44706 
OHR000033803 
RTE 10 GREEN HILLS PO BOX 7635 
READING, PA 19603 
MIKE MACKERTY 
7600 FIRST PLACE 

EDR ID Number 
Database(s) EPA ID Number 

RCRA-CESQG 
FINDS 

U000895872 

1004767294 
OHR000033803 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

PENSKE TRUCK LEASING INC (Continued) 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Classification: 
Description: 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

OAKWOOD, OH 44146 
us 
(440) 232-5811 
Not reported 
05 
Conditionally Exempt Small Quantity Generator 
Handler: generates 1 OD kg or less of hazardous waste per calendar 
month, and accumulates 1000 kg or less of hazardous waste at any time; 
or generates 1 kg or less of acutely hazardous waste per calendar 
month, and accumulates at any time: 1 kg or less of acutely hazardous 
waste; or 100 kg or less of any residue or contaminated soil, waste or 
other debris resulting from the cleanup of a spill, into or on any 
land or water, of acutely hazardous waste; or generates 100 kg or less 
of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates at any 
time: 1 kg or less of acutely hazardous waste; or 100 kg or less of 
any residue or contaminated soil, waste or other debris resulting from 
the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste 

PENSKE TRUCK LEASING CO LP 
RTE 10 GREEN HILLS PO BOX 563 
READING, PA 19603 
Not reported 
(610) 775-6000 
Private 
Owner 
Not reported 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Hazardous Waste Summary: 
Waste code: 
Waste name: 

Waste code: 
Waste name: 

D008 
LEAD 

D018 
BENZENE 

1004767294 
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Map ID MAP FINDINGS I 
EDR ID Number 

Direction 
Distance 
Elevation Site Database(s) EPA ID Number 

H25 
East 
1/8-1/4 
0.176 mi. 
931 ft. 

Relative: 
Higher 

Actual: 
1088 ft. 

PENSKE TRUCK LEASING INC (Continued) 

Waste code: D039 
Waste name: 

Waste code: 
Waste name: 

Violation Status: 

FINDS: 

Registry ID: 

TETRACHLOROETHYLENE 

0040 
TRICHLOROETHYLENE 

No violations found 

110004 731700 

Environmental Interest/Information System 
RCRAlnfo is a national information system that supports the Resource 
Conseivation and Recovery Act (RCRA} program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

The OH-CORE (Ohio - Core} database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

VAN KAY INC, CANTON 
4124 SOUTHWAY ST SW 
CANTON, OH 44706 

DERR 
INST CONTROL 

VCP 
NPDES 

Site 2 of 4 in cluster H 

DERR: 
DERR ID: 
District: 
Alias: 
Lat/Long: 
EPAID: 
Program: 
Contact Phone: 

INST CONTROL: 
NFA Number: 
Land Use: 
Site Id: 
Project Id: 
District: 
Lat/Long: 
Program Area: 
Project Type: 
IC Type: 
IC Mechanism: 

OHVCP: 

276000546 
NEDO 
MPS Inc, Canton 
40.7804-81.4239 
OHD980610091 
Site Assessment Voluntary Action Program 
(330) 963-1200 

09NFA331 
Commercial/Industrial 
276000546 
276000546005 
NEDO 
40.780445999999998 / -81.424000000000007 
VAP 
NFA 90 Day 
Not reported 
Not reported 

OH EPA District: NEDO 

1004767294 

S107761568 
N/A 
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Map ID 
Direction 
Distance 

MAP FINDINGS ' 

Elevation Site 

H26 
East 
1/8-1/4 
0.176 mi. 
931 ft. 

Relative: 
Higher 

Actual: 
1088 fl. 

VAN KAY INC, CANTON (Continued) 

Alias Name: 
Latitude: 
Longitude: 
Old Program Id: 
Project Type: 
DERR ID: 

OH EPA District: 
Alias Name: 
Latitude: 
Longitude: 
Old Program Id: 
Project Type: 
DERR ID: 

OH EPA District: 
Alias Name: 
Latitude: 
Longitude: 
Old Program Id: 
Project Type: 
DERR ID: 

Not reported 
40.78044 
-81.42399 
09NFA331 
VAP Audit 
276000546 

NEDO 
Not reported 
40.78044 
-81.42399 
09NFA331 
NFA 90 Day 
276000546 

NEDO 
MPS Inc, Canton 
40.78044 
-81.42399 
06PAY043 
YAP PAYGO 
276000546 

OH EPA District: NEDO 
Alias Name: 
Latitude: 
Longitude: 
Old Program ld: 
Project Type: 
DERR ID: 

OH NPDES: 
Issue Date: 
Township: 

MPS Inc, Canton 
40.78044 
-81.42399 
06TA019 
VAP Technical Assistance 
276000546 

2/2/2012 

Facility Npdes Permit: 
Not reported 
3GRN00619.DG 
VANKAY INC Applicant Name: 

Applicant Address: 4124 SOUTHWAY ST SW 

VAN KAY INC• 
4124 SOUTHWAY STREET SW 
CANTON, OH 44706 

Site 3 of 4 in cluster H 

RCRA-NonGen: 
Date form received by agency: 02/28/2011 
Facility name: VAN KAY INC 
Facility address: 4124 SOUTHWAY ST SW 

EPAID: 
Contact: 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 

CANTON, OH 44706 
OHD004464483 
GARY J WALTER 
4124 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
(330) 477-3475 
GWALTER@VANKAYINC.COM 
05 

EDR !D Number 
Database(s) EPA ID Number 

RCRA-NonGen 
FINDS 

S107761568 

1000118849 
OHD004464483 
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Map ID 
Direction 
Distance 
Elevation Site 

VAN KAY INC • (Continued) 

Land type: 
Classification: 

MAP FIN01NGS 

Private 
Non-Generator 

EDR ID Number 
Database(s) EPA ID Number 

1000118849 

Description: Handler: Non-Generators do not presently generate hazardous waste 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

VANKAY INC 
4124 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
(330) 477-3475 
Private 
Owner 
11/14/1955 
Not reported 

VANKAY INC 
4124 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
(330) 477-3475 
Private 
Operator 
11/14/1955 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 02/27/2009 
Facility name: VAN KAY INC 
Classification: Not a generator, verified 

Date form received by agency: 01/30/2003 
Facility name: VAN KAY INC 
Classification: Not a generator, verified 

Date form received by agency:02/17/2002 
Facility name: VAN KAY INC 
Site name: VAN-KAY INC 
Classification: Not a generator, verified 
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Map!D 
Direction 
Distance 

MAe FINDINGS 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

VAN KAY INC "' (Continued) 

Date form received by agency: 12/12/1997 
Facility name: VAN KAY INC 
Classification: Not a generator, verified 

Date form received by agency: 01/24/1990 
Facility name: VAN KAY INC 
Classification: Large Quantity Generator 

Facility Has Received Notices of Violations: 
Regulation violated: Not reported 
Area of violation: Generators - General 
Date violation determined: 11/14/1984 
Date achieved compliance: 01/24/1985 
Violation !ead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 01/03/1985 
Enf. disposition status: Not reported 

Not reported 
State 

Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: Not reported 

Not reported 
Not reported 

Final penalty amount: 
Paid penalty amount: 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 

11/14/1984 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - General 

Date achieved compliance: 01/24/1985 
Evaluation lead agency: State 

FINDS: 

Registry ID: 110001629827 

Environmental Interest/Information System 
US EPA TRIS (Toxics Release Inventory System) contains information 
from facilities on the amounts of over 300 listed toxic chemicals that 
these facilities release directly to air, water, land, or that are 
transported off~site. 

RCRAlnfo is a national information system that supports the Resource 
Conseivation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

HAZARDOUS WASTE BIENNIAL REPORTER 

The OH-CORE (Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

1000118849 
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Map ID 
Direction 
Distance 
Elevation Site 

H27 MPS INCORPORATION 

·•. (vlAP F1NDIN(3S 

East 4124 SOUTHWAY STREET SOUTHWEST 
1/8-1/4 CANTON, OH 44706 
0.176 mi. 
931 ft. Site 4 of 4 in cluster H 

Relative: CERC-NFRAP: 

Higher Site 10: 
Federal Facility: 
NPL Status: 

0504622 
Not a Federal Facility 
Not on the NPL 

EDR ID Number 
Database(s) EPA ID Number 

CERC-NFRAP 1003872203 
OHD980610091 

Actual: 
1088 ft. Non NPL Status: NFRAP-Site does not qualify for the NPL based on existing information 

128 
West 
1/8-1/4 
0.214 mi. 
1131 ft. 

Relative: 
Higher 

Actual: 
1077 ft 

CERCLIS-NFRAP Site Alias Name(s): 
Alias Name: MPS INC 
Alias Address: 4124 SOUTHWAY ST SW 

CANTON, OH 44706 

CERCLIS-NFRAP Assessment History: 
Action: DISCOVERY 
Date Started: Not reported 
Date Completed: 06/01/1981 
Priority Level: Not reported 

Action: 
Date Started: 
Date Completed: 
Priority Level: 

Action: 
Date Started: 
Date Completed: 
Priority Level: 

Action: 
Date Started: 
Date Completed: 

PRELIMINARY ASSESSMENT 
Not reported 
05/01/1983 
Low priority for further assessment 

ARCHIVE SITE 
Not reported 
09/01/1983 
Not reported 

SITE INSPECTION 
Not reported 
09/01/1983 

Priority Level: NF RAP-Site does not qualify for the NPL based on existing information 

Action: 
Date Started: 
Date Completed: 

HAZARD RANKING SYSTEM PACKAGE 
Not reported 
09/01/1983 

Priority Level: NFRAP-Site does not qualify for the NPL based on existing information 

HERCULES POLISHING & PLATING CO 
4883 SOUTHWAY S.W. 
CANTON, OH 44706 

Site 1 of 2 in cluster I 

RCRA-LQG: 
Date form received by agency: 06/16/2011 
Facility name: HERCULES POLISHING & PLATING 
Facility address: 4883 SOUTHWAY SW 

CANTON, OH 44706 
EPA ID: OHD981190895 
Contact: TRACEY MORELAND 
Contact address: 4883 SOUTHWAY SW 

CANTON, OH 44706 
Contact country: US 

RCRA-LQG 
FINDS 

MANIFEST 

1000182075 
OHD981190895 
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Map ID 
Direction 
Distance 

~··. MAP FINO!NGS 

Elevation Site 
EDR ID Number 

Database(s) EPA ID Number 

HERCULES POLISHING & PLATING CO (Continued) 1000182075 

Contact telephone: (330) 455-8871 
Contact email: Not reported 
EPA Region: 05 
Land type: Private 
Classification: Large Quantity Generator 
Description: Handler: generates 1,000 kg or more of hazardous waste during any 

calendar month; or generates more than 1 kg of acutely hazardous waste 
during any calendar month; or generates more than 100 kg of any 
residue or contaminated soil, waste or other debris resulting from the 
cleanup of a spill, into or on any land or water, of acutely hazardous 
waste during any calendar month; or generates 1 kg or less of acutely 
hazardous waste during any calendar month, and accumulates more than 1 
kg of acutely hazardous waste at any time; or generates 100 kg or less 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address; 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 

of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates more than 
100 kg of that material at any time 

NICK PAXOS 
4883 SOUTHWAY SW 
CANTON, OH 44706 
us 
Not reported 
Private 
Owner 
01/01/2001 
Not reported 

HERCULES POLISHING & PLATING 
4883 SOUTHWAY SW 
CANTON, OH 44706 
us 
Not reported 
Private 
Owner 
Not reported 
Not reported 

HERCULES POLISHING & PLATING 
4883 SOUTHWAY SW 
CANTON, OH 44706 
us 
Not reported 
Private 
Operator 
Not reported 
Not reported 

HERCULES POLISHING & PLATING CO 
4883 SOUTHWAY SW 
CANTON, OH 44706 
us 
Not reported 
Private 
Operator 
01/01/2001 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP FINDINGS. I 
----------------------------

HERCULES POLISHING & PLATING CO (Continued) 

Owner/Op end date: Not reported 

Handler Activities Summary: 
U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 02/24/2010 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Large Quantity Generator 

Date form received by agency: 02/27/2009 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Large Quantity Generator 

Date form received by agency:02/19/2008 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Large Quantity Generator 

Date form received by agency:03/01/2007 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Large Quantity Generator 

Date form received by agency: 11/14/2006 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Not a generator, verified 

Date form received by agency: 02/23/2006 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Large Quantity Generator 

Date form received by agency: 02/28/2005 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/26/2004 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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Elevation Site 
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EDR ID Number 
Database(s) EPA ID Number 

HERCULES POLISHING & PLATING CO (Continued) 1000182075 

Facility name: 
Site name: 
Classification: 

HERCULES POLISHING & PLATING 
HERCULES POLISHING & PLATING CO 
Large Quantity Generator 

Date form received by agency:02/27/2003 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 11/07/2002 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/25/2000 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/25/1998 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/29/1996 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/28/1994 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO. 
Classification: Large Quantity Generator 

Date form received by agency: 02/26/1992 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/09/1990 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING & PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 01/28/1986 
Facility name: HERCULES POLISHING & PLATING 
Site name: HERCULES POLISHING AND PLATING INC 
Classification: Large Quantity Generator 

Hazardous Waste Summary: 
Waste code: DDD2 
Waste name: A WASTE WHICH HAS A PH OF LESS THAN 2 OR GREATER THAN 12.5 IS 

CONSIDERED TO BE A CORROSIVE HAZARDOUS WASTE. SODIUM HYDROXIDE, A 
CAUSTIC SOLUTION WITH A HIGH PH, IS OFTEN USED BY INDUSTRIES TO CLEAN 
OR DEGREASE PARTS. HYDROCHLORIC ACID, A SOLUTION WITH A LOW PH. IS 
USED BY MANY INDUSTRIES TO CLEAN METAL PARTS PRIOR TO PAINTING. WHEN 
THESE CAUSTIC OR ACID SOLUTIONS BECOME CONTAMINATED AND MUST BE 
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Map ID 
Direction 
Distance 

MAP FINDINGS ·.· I 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------

HERCULES POLISHING & PLATING CO (Continued) 1000182075 

Waste code: 

DISPOSED, THE WASTE WOULD BE A CORROSIVE HAZARDOUS WASTE. 

D007 
Waste name: CHROMIUM 

Waste code: F006 
Waste name: WASTEWATER TREATMENT SLUDGES FROM ELECTROPLATING OPERATIONS EXCEPT 

FROM THE FOLLOWING PROCESSES: (1) SULFURIC ACID ANODIZING OF ALUMINUM; 
(2) TIN PLATING ON CARBON STEEL; (3) ZINC PLATING (SEGREGATED BASIS) 
ON CARBON STEEL; (4) ALUMINUM OR ZINC-ALUMINUM PLATING ON CARBON 
STEEL; (5) CLEANING/STRIPPING ASSOCIATED WITH TIN, ZINC AND ALUMINUM 
PLATING ON CARBON STEEL; AND (6) CHEMICAL ETCHING AND MILLING OF 
ALUMINUM. 

Waste code: D007 
Waste name: CHROMIUM 

Biennial Reports: 

Last Biennial Reporting Year: 2011 

Annual Waste Handled: 
Waste code: F006 
Waste name: WASTEWATER TREATMENT SLUDGES FROM ELECTROPLATING OPERATIONS EXCEPT 

FROM THE FOLLOWING PROCESSES: (1) SULFURIC ACID ANODIZING OF ALUMINUM; 
(2) TIN PLATING ON CARBON STEEL; (3) ZINC PLATING (SEGREGATED BASIS) 
ON CARBON STEEL; (4) ALUMINUM OR ZINC-ALUMINUM PLATING ON CARBON 
STEEL; (5) CLEANING/STRIPPING ASSOCIATED WITH TIN, ZINC AND ALUMINUM 
PLATING ON CARBON STEEL; AND (6) CHEMICAL ETCHING AND MILLING OF 
ALUMINUM. 

Amount (Lbs): 4000 

Facility Has Received Notices of Violations: 
Regulation violated: Not reported 
Area of violation: Universal Waste - Small Quantity Handlers 
Date violation determined: 11/14/2006 
Date achieved compliance: 05/01/2007 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 03/06/2007 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount: Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 

Not reported 
TSO IS-Preparedness and Prevention 
11/14/2006 
01/31/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
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HERCULES POLISHING & PLATING CO (Continued) 

Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 

State 
Not reported 
Not reported 
Not reported 

Not reported 
State Statute or Regulation 
11114/2006 
05/16/2008 
State 
FINAL 3008(A) COMPLIANCE ORDER 
05/16/2008 
Not reported 
Not reported 
State 
Not reported 
90000 
Not reported 

Not reported 
State Statute or Regulation 
11/14/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
03/06/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSD IS-Contingency Plan and Emergency Procedures 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
03/06/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSD IS-Contingency Plan and Emergency Procedures 
11114/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
04/03/2007 
Not reported 
Not reported 
State 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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HERCULES POLISHING & PLATING CO (Continued) 

Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date:. 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 

Not reported 
Not reported 
Not reported 

Not reported 
Used Oil ~ Generators 
11/14/2006 
03/08/2007 
State 
WRITTEN INFORMAL 
03/06/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
State Statute or Regulation 
11/14/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
05/30/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Universal Waste - Small Quantity Handlers 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
04/03/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-General Facility Standards 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
03/06/2007 
Not reported 
Not reported 
State 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 

.• MAP FINDINGS . 

HERCULES POLISHING & PLATING CO (Continued) 

Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 

Not reported 
Not reported 

Not reported 
State Statute or Regulation 
11/14/2006 
05/16/2008 
State 
NOV/INITIAL STATE ADMIN CONSENT ORDER 
10/09/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-General Facility Standards 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-Genera! Facility Standards 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
04/03/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-Container Use and Management 
11/14/2006 
01/31/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 

EDR !D Number 
Database(s) EPA ID Number 

1000182075 
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Map ID 
Direction 
Distance 

MAP FINDINGS 

Elevation Site 
----------------------

HERCULES POLISHING & PLATING CO (Continued) 

Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Not reported 

Not reported 
TSO IS-Contingency Plan and Emergency Procedures 
11/14/2006 
05/16/2008 
State 
NOV/INITIAL STATE ADMIN CONSENT ORDER 
10/09/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-Tank System Standards 
11/14/2006 
01/31/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Used Oil - Generators 
11/14/2006 
03/08/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Universal Waste - Small Quantity Handlers 
11/14/2006 
01/31/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 
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HERCULES POLISHING & PLATING CO (Continued) 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount 
Paid penalty amount: 

Regulation violated: 

Not reported 
Universal Waste - Small Quantity Handlers 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSD JS-Contingency Plan and Emergency Procedures 
11/14/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSD IS-Contingency Plan and Emergency Procedures 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
LDR - General 
11/14/2006 
11/16/2006 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 
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HERCULES POLISHING & PLATING CO (Continued) 

Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Ent disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount 

Regulation violated: 
Area of violation: 
Date violation detennined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount 
Paid penalty amount 

Regulation violated: 
Area of violation: 

Generators ~ Pre-transport 
11/14/2006 
01/31/2007 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-Contingency Plan and Emergency Procedures 

11/14/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
05/30/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-Contingency Plan and Emergency Procedures 
11/14/2006 
05/16/2008 
State 
FINAL 3008(A) COMPLIANCE ORDER 
05/16/2008 
Not reported 
Not reported 
State 
Not reported 
90000 
Not reported 

Not reported 
State Statute or Regulation 
11/14/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
12/14/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO IS-Contingency Plan and Emergency Procedures 

EDR 1D Number 
Database{s) EPA 1D Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP FINDINGS 

HERCULES POLISHING & PLATING CO (Continued) 

Date violation determined: 11/14/2006 
Date achieved compliance: 05/16/2008 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 03/06/2007 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount: Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Dat~ violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 

Not reported 
TSD IS-Contingency Plan and Emergency Procedures 
11/14/2006 
05/01/2007 
State 
WRITTEN INFORMAL 
04/03/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
State Statute or Regulation 
11/14/2006 
05/16/2008 
State 
WRITTEN INFORMAL 
04/03/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-52-41 
Generators - Records/Reporting 
05/24/2005 
05/24/2005 
State 
WRITTEN INFORMAL 
05/24/2005 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-34(A)(2) 
Generators - Pre-transport 
12/05/1991 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 

•MAP FINDING$ 

HERCULES POLISHING & PLATING CO (Continued) 

Date achieved compliance: 02/26/1992 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 12/26/1991 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount: Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 

SR- 3745-66-73(A) 
Generators - Pre-transport 
12/05/1991 
02/26/1992 
State 
WRITTEN INFORMAL 
12/26/1991 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-52-34(D)(5)(b) 
Generators - Pre-transport 
12/05/1991 
02/26/1992 
State 
WRITTEN INFORMAL 
12/26/1991 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-66-74(8) 
Generators - Pre-transport 
12/05/1991 
02/26/1992 
State 
WRITTEN INFORMAL 
12/26/1991 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-33 
Generators - Pre-transport 
12/05/1991 
02/26/1992 

I 
EDR ID Number 

Database(s) EPA ID Number 

1000182075 
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Elevation Site ----------------------

HERCULES POLISHING & PLATING CO (Continued) 

Violation lead agency: 
Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 

State 
WRITTEN INFORMAL 
12/26/1991 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-59-07(A)(1)(c), 268.7(a) 
LOR - General 
12/05/1991 
02/26/1992 
State 
WRITTEN INFORMAL 
12/26/1991 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

06/16/2011 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Not reported 
Not reported 
State 

05/16/2008 
NOT A SIGNIFICANT NON-COMPLIER 
Not reported 
Not reported 
State 

09/07/2007 
SIGNIFICANT NON-COMPLIER 
Not reported 
Not reported 
State 

05/01/2007 
NON-FINANCIAL RECORD REVIEW 
State Statute or Regulation 
05/16/2008 
State 

05/01/2007 
NON-FINANCIAL RECORD REVIEW 
TSO IS-Contingency Plan and Emergency Procedures 
05/16/2008 
State 

03/08/2007 
NON-FINANCIAL RECORD REVIEW 

EDR ID Number 
Database(s) EPA lD Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 

~L· ~~~-~M~A_P_.F~1N~o_1_NG~s~·-· --~~__, 

HERCULES POLISHING & PLATING CO (Continued) 

Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

TSO IS-General Facility Standards 
05/01/2007 
State 

03/08/2007 
NON-FINANCIAL RECORD REVIEW 
TSO IS-Contingency Plan and Emergency Procedures 
05/16/2008 
State 

03/08/2007 
NON-FINANCIAL RECORD REVIEW 
Universal Waste - Small Quantity Handlers 
05/01/2007 
State 

03/08/2007 
NON-FINANCIAL RECORD REVIEW 
TSO IS-Contingency Plan and Emergency Procedures 
05/01/2007 
State 

03/08/2007 
NON-FINANCIAL RECORD REVIEW 
State Statute or Regulation 
05/16/2008 
State 

01/31/2007 
NON-FINANCIAL RECORD REVIEW 
Used Oil - Generators 
03/08/2007 
State 

01/31/2007 
NON-FINANCIAL RECORD REVIEW 
Universal Waste - Small Quantity Handlers 
05/01/2007 
State 

01/31/2007 
NON-FINANCIAL RECORD REVIEW 
TSO IS-General Facility Standards 
05/01/2007 
State 

01/31/2007 
NON-FINANCIAL RECORD REVIEW 
TSO IS-Contingency Plan and Emergency Procedures 
05/16/2008 
State 

01/31/2007 
NON-FINANCIAL RECORD REVIEW 
TSO IS-Contingency Plan and Emergency Procedures 
05/01/2007 
State 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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Map ID 
Direction 
Distance 
Elevation Site 

• MAf>ftNOINGS 

HERCULES POLISHING & PLATING CO (Continued) 

Evaluation date: 01/31/2007 
Evaluation: NON-FINANCIAL RECORD REVIEW 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 

State Statute or Regulation 
05/16/2008 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Universal Waste - Small Quantity Handlers 
05/01/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSD IS-Container Use and Management 
01/31/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSD IS-Preparedness and Prevention 
01/31/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSO IS-General Facility Standards 
05/01/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSD IS-Contingency Plan and Emergency Procedures 
05/01/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
State Statute or Regulation 
05/16/2008 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
01/31/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSO IS-Tank System Standards 
01/31/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Universal Waste - Small Quantity Handlers 

EDR ID Number 
Database(s) EPA ID Number 

1000182075 
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MAP FINDINGS I 
EDR ID Number 

Map ID 
Direction 
Distance 
Elevation Site Database(s) EPA ID Number 

HERCULES POLISHING & PLATING CO (Continued) 

Date achieved compliance: 01/31/2007 
Evaluation lead agency: State 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

FINDS: 

Registry ID: 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSD IS-Contingency Plan and Emergency Procedures 
05/16/2008 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Used Oil - Generators 
03/08/2007 
State 

11/14/2006 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
LDR - General 
11/16/2006 
State 

05/24/2005 
NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
05/24/2005 
State 

12/05/1991 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
LDR - General 
02/26/1992 
State 

12/05/1991 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
02/26/1992 
State 

110000904709 

Environmental Interest/Information System 
US EPA TRIS (Toxics Release Inventory System) contains information 
from facilities on the amounts of over 300 listed toxic chemicals that 
these facilities release directly to air, water, land, or that are 
transported off-site. 

RCRAlnfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

HAZARDOUS WASTE BIENNIAL REPORTER 

1000182075 
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Map ID n 
Direction LIL~--~~~~-~~-~--~-~~~ 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

HERCULES POLISHING & PLATING CO (Continued) 

NY MANIFEST: 
EPAID: 
Country: 
Mailing Name: 
Mailing Contact: 
Mailing Address: 

The OH~CORE (Ohio - Core) database contains-information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

OHD981190895 
USA 
HERCULES POLISHING & PLATING 
HERCULES POLISHING & PLATING 
4883 SOUTH WAY SW 

Mailing Address 2: Not reported 
Mailing City: 
Mailing State: 
Mailing Zip: 
Mailing Zip4: 
Mailing Country: 
Mailing Phone: 

Document ID: 

CANTON 
OH 
44706 
Not reported 
USA 
216-455-8871 

NYB1007892 

1000182075 

Manifest Status: 
Trans1 State ID: 

Completed after the designated time period for a TSDF to get a copy to the DEC 
815X14 

J29 
SW 
1/8-1/4 
0.248 mi. 

Trans2 State ID: 
Generator Ship Date: 
Trans1 Recv Date: 
Trans2 Recv Date: 
TSO Site Recv Date: 
Part A Recv Date: 
Part B Recv Date: 
Generator EPA ID: 
Trans1 EPA ID: 
Trans2 EPA ID: 
TSDF ID: 
Waste Code: 
Quantity: 
Units: 
Number of Containers: 
Container Type: 
Handling Method: 
Specific Gravity: 
Year: 

BLUE VELVET TRANSPORT, INC. 
4821 CORPORA TE ST SW 
CANTON, OH 44706 

Not reported 
891226 
891226 
Not reported 
891227 
900214 
900109 
OHD981190895 
0HD982075343 
Not reported 
NYD000691949 
F006 - WW TREAT SL FM ELECTROPLATING OPER 
03000 
G - Gallons (liquids only)* (8.3 pounds) 
001 
TT - Cargo tank, tank trucks 
T Chemical, physical, or biological treatment. 
100 
89 

1308 ft. Site 1 of 2 in cluster J 

Relative: LUST; 
Higher Release Number: 76000628-N00001 

Actual: 
1067 ft. 

Release Date: 
Facility Status: 
LTF Status: 

Not reported 
Inactive 
6 Closure of regulated UST 

LUST 
UST 

U004085388 
N/A 
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Map ID 
Direction 
Distance 

~L~~~~-'~,MA=. l'_F~J_r,i_o1_N_G_s~~-~-~ 

Elevation Site 

BLUE VELVET TRANSPORT, INC, (Continued) 

FR Status: 
Priority: 

NFA: No Further Action 
3 

Review Date: 06/2012000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection ld: 
Code: 
Perm if Number: 
Inspection Type: 

Permit 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

76000628 
Trucking/Transport 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W001235 
BLUE VELVET TRANSPORT, INC. 
4821 CORPORA TE ST SW 
CANTON, OH 44706 
(216)478-2114 

76000628 
5/18/98 
103 
P00001 
Final 

76000628 
P00001 
Expired 
6/23/1998 
Not reported 

T00001 
Removed 
Steel 
10000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
11111979 
8110/1998 
8110/1998 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel 
Pressure 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004085388 
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Map ID 
Direction 
Distance 
Elevation Site 

~·.• MAP fltilOINGS 

BLUE VELVET TRANSPORT, INC. (Continued) 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 

T00002 
Removed 
Steel 
10000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
1/1/1979 
8/10/1998 
8/10/1998 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel 
Pressure 
Not reported 

T00003 
Removed 
Steel 
550 
Unknown 
Not reported 
Yes 
No 
No 
UST 
1/1/1979 
8/10/1998 
8/10/1998 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel 
Pressure 
Not reported 

T00004 
Removed 
Steel 
1000 
Used Oil 
Not reported 
Yes 
No 
No 
UST 
1/1/1979 
8/10/1998 
8/10/1998 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004085388 
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Map ID 
Direction 
Distance 
Elevation Site 

130 
West 
1/4-1/2 
0.256 mi. 

----------------------------

BLUE VELVET TRANSPORT, INC. (Continued) 

Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

ROADWAY EXPRESS, INC. 
4925 SOUTHWAY SW 
CANTON, OH 44706 

Not reported 
Not reported 
Galvanized Steel 
Pressure 
Not reported 

1352 ft. Site 2 of 2 in cluster I 

Relative: LUST: 
Higher Release Number: 76000419-N00001 

Actual: 
1077 ft. 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

1 SUS/CON from regulated UST 
NFA: No Further Action 

Priority: 2 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 

76000419 
Trucking/Transport 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W000069 
ROADWAY EXPRESS. INC. 
1077 GORGE BLVD. DEPT A20 
AKRON, OH 44310 
(330) 384-2324 

76000419 
8/18/97 
Not reported 
P00001 
Final 

T00001 
Removed 
Steel 
10000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004085388 

U004099984 
N/A 
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Map ID 
Direction 
Distance 

~L'-'----'---'---'---·MAP_c:· ·~FI_ND_:_le.cN~Ci:.cS __ ~____:~_J 

Elevation Site 

J31 
SW 
114-112 
0.267 mi. 

----------------------

ROADWAY EXPRESS, INC. (Continued) 

Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

ZIEGLER BOLT & PARTS CO. 
4848 CORPORA TE ST SW 
CANTON, OH 44710 

51111974 
8/1811997 
8118/1997 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Suction: valve at tank 
Not reported 

1409 ft. Site 2 of 2 in cluster J 

Relative: LUST: 
Higher Release Number: 76000490-N00001 

Not reported 
Inactive Actual: 

1071 ft. 

Release Date: 
Facility Status: 
L TF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
EHg For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

76000490 
Gas Station 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W004430 
ZIEGLER SOLT & PARTS CO. 
4848 CORPORATE ST SW 
CANTON, OH 44710 
(216) 478-2542 

76000490 
3/29/96 
103 
P00001 
Final 

76000490 
P00001 
Expired 
7/15/1996 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004099984 

U004105311 
NIA 
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Map ID 
Direction 
Distance 
Elevation Site 

M/\PFINOINGS 

ZIEGLER BOLT & PARTS CO. (Continued) 

K32 
West 
1/4-1/2 
0.280 mi. 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

CRAMER$, INC. 
4926 SOUTHWAY SW 
CANTON, OH 44706 

1479 ft. Site 1 of 2 in cluster K 

Relative: LUST: 

T00001 
Removed 
Steel 
2000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
8/1/1980 
3/29/1996 
3/29/1996 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel 
Not reported 
Not reported 

T00002 
Removed 
Steel 
2000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
8/1/1980 
3/29/1996 
3/29/1996 
Not reported 
Not reported 
Not reported 
Not reported 
Galvanized Steel 
Not reported 
Not reported 

Higher Release Number: 76000105-N00001 

Actual: 
1074 fl 

Release Date: 
Facility Status: 
LTF Status: 
FR Status: 
Priority: 

Not reported 
Inactive 
6 Closure of regulated UST 
NFA: No Further Action 
3 

I 
EDR ID Number 

Database(s) EPA ID Number 

U004105311 

LUST U004088489 
UST N/A 
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Map ID 
Direction 
Distance 
Elevation Site 

CRAMERS, INC. (Continued) 

Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id; 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

76000105 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W005651 
CRAMERS, INC. 
4944 SOUTHWAY SW 
CANTON. OH 44706 
(216) 477-4571 

76000105 
1014194 
103 
P00001 
Final 

76000105 
P00001 
Expired 
112011995 
Not reported 

T00001 
Removed 
Steel 
1000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
Not reported 
10/4/1994 
111/1982 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Suction: no valve at tank 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004088489 
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Map ID 
Direction 
Distance 
Elevation 

33 
SE 
1/4-1/2 
0.302 mi. 
1597 ft. 

Relative: 
Higher 

Actual: 
1078 ft. 

Site 

FORMER MATLAK INC 
4108 NAVARRE RD SW 
CANTON, OH 44706 

LUST: 

Jy1AP FINDINGS 

Release Number: 76010320~N00001 
Release Date: 09/09/2005 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 3 
Review Date: 10/11/2005 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 

76010320 
Not reported 
Not reported 
Not reported 
Not reported 
CANTON TWP FIRE DEPARTMENT 
No 
Not reported 
No 
W022988 
KOLP REAL ESTATE 
326 CLEVELAND AVE NW 
CANTON, OH 44702 
(330)456-4739 

76010320 
9/9/05 
103 
P00001 
Final 

76010320 
P00001 
Closed 
8/16/2005 
Not reported 

T00001 
Removed 
Bare Steel 
4000 
Gasoline 
8006-61-9 
Not reported 
Not reported 
Not reported 
UST 
Not reported 

Database(s) 

LUST 
UST 

EDR !D Number 
EPA ID Number 

U004091069 
N/A 
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Map ID n 
Direction LJL----'--"---~-'--'-'-~~~~~-~-"-----'--'-'--'---'--' 

Distance 
Elevation Site ----------------------------

FORMER MATLAK INC (Continued) 

Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 

9/9/2005 
1/1/1950 
Not reported 
Not reported 
Not reported 
Not reported 
No Piping 
Not reported 
Not reported 

T00002 
Removed 
Bare Steel 
4000 
Gasoline 
8006-61-9 
Not reported 
Not reported 
Not reported 
UST 
Not reported 
9/9/2005 
1/1/1950 
Not reported 
Not reported 
Not reported 
Not reported 
No Piping 
Not reported 
Not reported 

T00003 
Removed 
Bare Steel 
1200 
Gasoline 
8006-61-9 
Not reported 
Not reported 
Not reported 
UST 
Not reported 
9/9/2005 
1/1/1950 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

T00004 
Removed 
Bare Steel 
2000 
Gasoline 

EDR ID Number 
Database(s) EPA ID Number 

U004091069 
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Map ID 
Direction 
Distance 

~~--~--"IVI_A_P_F_1 __ No~1_1il_ca_s ____ ~~ 
Elevation Site 

34 
WSW 
114-112 
0.305 mi. 
1611 fl. 

Relative: 
Higher 

Actual: 
1083 fl. 

FORMER MATLAK INC (Continued) 

GAS#: 8006-61-9 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

ROLLINS LEASING CORP. #208A 
4884 CORPORA TE SW 
CANTON, OH 44706 

LUST: 

Not reported 
Not reported 
Not reported 
UST 
Not reported 
9/9/2005 
1/1/1950 
Not reported 
Not reported 
Not reported 
Not reported 
Bare Steel 
Not reported 
Not reported 

Release Number: 76000422-N00001 
Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 

76000422 
Commercial 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W000150 
ROLLINS LEASING CORP. 
1 ROLLINS PLAZA 
WILMINGTON. DE 19803 
(800) 752-2677 

76000422 
11/17197 
103 
P00001 
Final 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004091069 

U004100109 
NIA 
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Map ID 
Direction 
Distance 

~ · ... 
MAP FINDING$. 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ROLLINS LEASING CORP. #208A (Continued) 

Facility Id: 76000422 
Permit Id: P00001 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 

Expired 
11/18/1997 
Not reported 

T00001 
Removed 
Fiberglass Reinforced Plastic 
12000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
2/1/1982 
12/10/1997 
12/10/1997 
Not reported 
Not reported 
Tnk Tightness Testing;Statistical Inventory Reconciliation 
Not reported 
Bare Steel 
Pressure 
Not reported 

T00002 
Removed 
Fiberglass Reinforced Plastic 
12000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
2/1/1982 
12/10/1997 
12/10/1997 
Not reported 
Not reported 
Tnk Tightness Testing;Statistical Inventory Reconciliation 
Not reported 
Bare Steel 
Pressure 
Not reported 

T00003 
Removed 
Steel 
2000 
Unknown 
Not reported 
Yes 
No 

U004100109 
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Map ID 
Direction 
Distance 

~ ...... 
EDR !D Number 

Elevation Site Database(s) EPA ID Number 

35 
East 
1/4-1/2 
0.310 mi. 
1636 ft. 

Relative: 
Higher 

Actual: 
1089 ft. 

ROLLINS LEASING CORP. #208A (Continued) 

Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

MEREDITH ERECTORS, INC. 
3926 SOUTHWAY SW 
CANTON, OH 44706 

LUST: 

No 
UST 
2/1/1982 
12/10/1997 
12/10/1997 
Not reported 
Not reported 
Tnk Tightness Testing;Statistical Inventory Reconciliation 
Not reported 
Bare Steel 
Suction: valve at tank 
Not reported 

T00004 
Removed 
Steel 
2000 
Used Oil 
Not reported 
Yes 
No 
No 
UST 
2/1/1982 
12/10/1997 
12/10/1997 
Not reported 
Not reported 
Manual Tank Gauging;Tnk Tightness Testing 
Not reported 
Bare Steel 
Suction: valve at tank 
Not reported 

Release Number: 76003798-N00001 
Release Date: 04/10/1995 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 3 
Review Date: 08/25/2003 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 

76003798 
Commercial 
Not reported 
Not reported 
Not reported 

LUST 
UST 

U004100109 

U004096088 
N/A 
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Map ID 
Direction 
Distance 
Elevation Site 

MEREDITH ERECTORS, INC. (Continued) 

Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility ld: 
Inspection Id: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit Id: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 

Zero 
No 
Not reported 
No 
W002703 
MEREDITH INVESTMENTS 
4448 SOUTHWAY SW 
CANTON. OH 44706 
(216) 477-1890 

76003798 
4/10/95 
103 
P00001 
Final 

76003798 
P00001 
Expired 
8/29/1995 
Not reported 

T00001 
Removed 
Steel 
1000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
9/1/1985 
4/10/1995 
4/10/1995 
Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Pressure 
Not reported 

T00002 
Removed 
Steel 
1000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
9/1/1985 

EDR ID Number 
Database(s) EPA ID Number 

U004096088 
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Map ID 
Direction 
Distance 

MAI' FINQINGS 

Elevation Site 

K36 
West 
114-112 
0.314 mi. 
1656 ft. 

Relative: 
Higher 

Actual: 
1066 ft. 

----------------------------

MEREDITH ERECTORS, INC. (Continued) 

Date Removed: 4/10/1995 
Date Last Used: 4/10/1995 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

SAMPSEL PIPELINE CO. 
4938 SOUTHWAY SW 
CANTON, OH 44706 

Site 2 of 2 in cluster K 

LUST: 

Not reported 
Not reported 
Not reported 
Not reported 
Unknown 
Pressure 
Not reported 

Release Number: 76001026-N00002 
Release Date: 01/27/1995 
Facility Status: Active 
L TF Status: 6 Closure of regulated UST 
FR Status: NFC: No Further Action Data Cleaning 
Priority: 3 
Review Date: 10/20/201 O 
Class: Viable Responsible Party has been identified 

Facillty: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner ld: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

Inspection: 
Facility Id: 
Inspection !d: 
Code: 
Permit Number: 
Inspection Type: 

Permit: 
Facility Id: 
Permit ld: 
Permit Status: 
Issued Date: 
Lfd Permit Id: 

76001026 
Gas Station 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
Yes 
W003555 
SAMPSEL PIPELINE CO. 
4938 SOUTHWAY SW 
CANTON, OH 44706 
(216) 477-8363 

76001026 
12129/94 
103 
P00001 
Final 

76001026 
P00001 
Expired 
1/3/1995 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004096088 

U004100459 
NIA 
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Map ID 
Direction 
Distance 
Elevation Site 

SAMPSEL PIPELINE CO. (Continued) 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 

T00001 
Removed 
Cathodica!ly Protected Steel 
6000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
Not reported 
12/29/1994 
3/1/1992 
Not reported 
Not reported 
Not reported 
Not reported 
Cathodically Protected 
Not reported 
Not reported 

T00002 
Removed 
Cathodically Protected Steel 
6000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
Not reported 
12/29/1994 
3/1/1992 
Not reported 
Not reported 
Not reported 
Not reported 
Cathodically Protected 
Not reported 
Not reported 

T00003 
Removed 
Cathodically Protected Steel 
6000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
Not reported 
12/29/1994 
3/1/1992 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

U004100459 
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Map ID 
Direction 
Distance 
Elevation Site 

37 
WSW 
1/4-1/2 
0.368 mi. 
1943 ft. 

Relative: 
Higher 

Actual: 
1090 ft. 

SAMPSEL PIPELINE CO. (Continued) 

Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

YOUNG WHITE GMC TRUCK 
4970 SOUTHWAY ST SW 
CANTON, OH 44701 

LUST: 

Not reported 
Not reported 
Not reported 
Cathodically Protected 
Not reported 
Not reported 

Release Number: 76009985-N00001 
Release Date: Not reported 
Facility Status: Inactive 
L TF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 

76009985 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W019227 
YOUNG WHITE GMC TRUCK 
4970 SOUTHWAY ST SW 
CANTON. OH 44701 
Not reported 

Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004100459 

U004105244 
N/A 
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Map ID 
Direction 
Distance 

M/\P;.l"IND!t,IGS 

Elevation Site 

38 
West 
1/4-1/2 
0.372 mi. 
1962 fl. 

Relative: 
Higher 

Actual: 
1072 ft. 

YOUNG WHITE GMC TRUCK (Continued) 

Piping Material: 
Piping Type: 
Release Detection on Piping: 

BUCKEYE CORP. 
4969 SOUTHWAY AVE 
CANTON, OH 44706 

LUST: 

Not reported 
Not reported 
Not reported 

Release Number: 76003591-N00001 
Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id:' 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

UST: 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 
Regulated: 
Overlill Device Installed: 
Spill Device Installed: 
AST/UST: 
lnstallatiof! Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

76003591 
Commercial 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W001090 
BUCKEYE CORP. 
4969 SOUTHWAY AVE 
CANTON, OH 44706 
(216) 478-1493 

T00001 
Removed 
STEEL 
1000 
Gasoline 
8006-61-9 
Yes 
No 
No 
UST 
Not reported 
1/9/1992 
6/30/1991 
Not reported 
Not reported 
Not reported 
Not reported 
Double Walled 
Not reported 
Not reported 

I 
EDR ID Number 

Database(s) EPA ID Number 

U004105244 

LUST U004086277 
UST N/A 
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Map ID 
Direction 
Distance 

·. MAP FINOINGS I 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

L39 
East 
1/4-112 
0.401 mi. 
2116 ft. 

Relative: 
Higher 

Actual: 
1090 ft. 

----------------------

BUCKEYE CORP. (Continued) 

Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content 
CAS#: 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST: 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

SPEEDWAY 9400 
3805 SOUTHWAY ST SW 
CANTON, OH 44706 

Site 1 of 2 in cluster L 

RCRA-CESQG: 

T00002 
Removed 
STEEL 
1000 
Diesel 
68334-30-5 
Yes 
No 
No 
UST 
Not reported 
1/9/1992 
6/3011991 
Not reported 
Not reported 
Not reported 
Not reported 
Double Walled 
Not reported 
Not reported 

RCRA-CESQG 
FINDS 
LUST 

SPILLS 

Date form received by agency: 02/15/2011 
Facility name: SPEEDWAY 9400 
Facility address: 3825 SOUTHWAY ST SW 

CANTON, OH 44706 
EPA ID: OHD987005287 
Mailing address: PO BOX 1500 

SPRINGFIELD, OH 45501 
Contact: CHARLES A BESSE 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Classification: 
Description: 

PO BOX 1500 
SPRINGFIELD, OH 45501 
us 
(937) 863-6278 
CABESSE@SSALLC.COM 
05 
Conditionally Exempt Small Quantity Generator 
Handler: generates 100 kg or less of hazardous waste per calendar 
month, and accumulates 1000 kg or less of hazardous waste at any time; 
or generates 1 kg or less of acutely hazardous waste per calendar 
month, and accumulates at any time: 1 kg or less of acutely hazardous 
waste; or 100 kg or less of any residue or contaminated soil, waste or 
other debris resulting from the cleanup of a spill, into or on any 
land or water, of acutely hazardous waste; or generates 100 kg or less 
of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates at any 
time: 1 kg or less of acutely hazardous waste; or 100 kg or less of 
any residue or contaminated soil, waste or other debris resulting from 
the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste 

U004086277 

1004764818 
OHD987005287 
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MaplD 
Direction 
Distance 

~· .. •· 

Elevation Site 

SPEEDWAY 9400 (Continued) 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

SPEEDWAY LLC 
PO BOX 1500 
SPRINGFIELD, OH 45501 
us 
Not reported 
Private 
Owner 
01/01/2001 
Not reported 

SPEEDWAY LLC 
PO BOX 1500 
SPRINGFIELD, OH 45501 
us 
Not reported 
Private 
Operator 
01/01/2001 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW: No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 04/04/2005 
Facility name: SPEEDWAY 9400 
Classification: Conditionally Exempt Small Quantity Generator 

Date form received by agency:07/02/2002 
Facility name: SPEEDWAY 9400 
Site name: SPEEDWAY NO 9400 
Classification: Conditionally Exempt Small Quantity Generator 

Date form received by agency: 01/08/1998 
Facility name: SPEEDWAY 9400 
Site name: SPEEDWAY NO 9400 
Classification: Conditionally Exempt Small Quantity Generator 

Hazardous Waste Summary: 
Waste code: D001 

EDR ID Number 
Database(s) EPA ID Number 

1004764818 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------

SPEEDWAY 9400 (Continued) 1004764818 

Waste name: IGNITABLE HAZARDOUS WASTES ARE THOSE WASTES WHICH HAVE A FLASHPOINT OF 
LESS THAN 140 DEGREES FAHRENHEIT AS DETERMINED BY A PENSKY-MARTENS 
CLOSED CUP FLASH POINT TESTER. ANOTHER METHOD OF DETERMINING THE 
FLASH POINT OF A WASTE IS TO REVIEW THE MATERIAL SAFETY DATA SHEET, 
WHICH CAN BE OBTAINED FROM THE MANUFACTURER OR DISTRIBUTOR OF THE 
MATERIAL. LACQUER THINNER IS AN EXAMPLE OF A COMMONLY USED SOLVENT 
WHICH WOULD BE CONSIDERED AS IGNITABLE HAZARDOUS WASTE. 

Waste code: 0018 
Waste name: BENZENE 

Violation Status: No violations found 

FINDS: 

Registry ID: 110009635706 

Environmental Interest/Information System 

LUST: 

RCRA!nfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

The OH-CORE (Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

Release Number: 76000220-N00002 
Release Date: 08/12/2002 
Facility Status: Inactive 
L TF Status: 1 SUS/CON from regulated UST 
FR Status: NFA: No Further Action 
Priority: 2 
Review Date: 08/03/2005 
Class: Viable Responsible Party has been identified 

Release Number: 76000220-N00003 
Release Date: 11/14/2005 
Facility Status: Inactive 
LTF Status: 6 Closure of regulated UST 
FR Status: NFA: No Further Action 
Priority: 3 
Review Date: 11/21/2005 
Class: Viable Responsible Party has been identified 

Release Number: 76000220-N00004 
Release Date: 08/31/2010 
Facility Status: Active 
L TF Status: 6 Closure of regulated UST 
FR Status: NFC: No Further Action Data Cleaning 
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Map ID 
Direction 
Distance 
Elevation Site 

SPEEDWAY 9400 (Continued) 

Priority: 
Review Date: 

3 
08/31/2010 

Class: Viable Responsible Party has been identified 

L40 
East 
1/4-1/2 
0.401 mi. 

SPILLS: 
Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 
LaULong: 
Product Spilled Name: 

SPEEDWAY 
3805 SOUTHWAY ST SW 
CANTON, OH 44701 

9004-76-1666 
1990 
04/06/1990 
4 
1666 
co 
No 
NE 
Not reported 
Not reported 
DIESEL FUEL 

2116 ft. Site 2 of 2 in cluster L 

Relative: 
Higher 

Actual: 
1090 fl. 

UNREG LTANKS: 
Facility Status: 
Facility Id: 
Facility Track: 
Report Number: 
RP Status: 
Inspector: 
Revised Date: 
Class: 
Vacant: 
Emrgncy Resp: 
Authorized By: 
Added Date: 
Owner Name: 
Owner Address: 

No Further Action letter issued 
760220 
0 
7600873 
Not reported 
Not reported 
10/18/90 
D 
Not reported 
2 
ROE 
04/10/90 

EMRO 

Owner City,St,Zip: 
Not reported 
OH 

Owner Phone: 
Operator Name: 
Operator Address: 
Operator C,S,Z: 
Operator Phone: 
Remarks: 
Summary: 

SPILLS: 
Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 

Not reported 
EMRO 
Not reported 
OH 
Not reported 
0 
Not reported 

9206-76-2730 
1992 
06/27/1992 
6 
2730 
FD 
No 
NE 
Not reported 

Facility County#: 
Facility Phone: 
Incident Number: 
RP Search Date: 
Coordinator: 
Fiscal Tracking: 
Priority: 
Lust Trust Fund: 
ER By: 
Authorized Date: 
Entry By: 

EDR ID Number 
Database(s) EPA ID Number 

151 

UNREG LTANKS 
SPILLS 

Not reported 
760087300 
Not reported 
NECA 
F900 
2 
2 
Not reported 
10/12/90 
UNGER 

1004764818 

S100648569 
N/A 
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Map ID 
Direction 
Distance 

MAP FII\IDll\lGS 

Elevation Site 

M41 
West 
1/4-1/2 
0.438 mi. 

SPEEDWAY (Continued) 

LaVLong: Not reported 
Product Spilled Name: DIESEL FUEL 

REES PLATING SITE 
5020 SOUTHWAY ST. SW 
CANTON, OH 44706 

2315 ft. Site 1 of 2 in cluster M 

Relative: 
Higher 

Actual: 
1072 ft. 

CERCLIS: 
Site ID: 
EPAID: 
Facility County: 
Short Name: 
Congressional District: 
IFMS ID: 
SMSA Number: 
USGC Hydro Unit: 
Federal Facility: 
DMNSN Number: 
Site Orphan Flag: 
RCRA ID: 
USGS Quadrangle: 
Site lnit By Prag: 
NFRAP Flag: 
Parent ID: 
RST Code: 
EPA Region: 
Classification: 
Site Settings Code: 
NPL Status: 
DMNSN Unit Code: 
RBRACCode: 
RResp Fed Agency Code: 
Non N PL Status: 
Non NPL Status Date: 
Site Fips Code: 
CC Concurrence Date: 
CC Concurrence FY: 
Alias EPA ID: 
Site FUDS Flag: 

0510550 
OHN000510550 
STARK 
REES PLATING SITE 
16 
C501 
Not reported 
Not reported 
Not a Federal Facility 
Not reported 
Not reported 
Not reported 
Not reported 
R 
Not reported 
Not reported 
Not reported 
05 
Not reported 
Not reported 
Not on the NPL 
Not reported 
Not reported 
Not reported 
Removal Only Site (No Site Assessment Work Needed) 
20101208 
39151 
Not reported 
Not reported 
Not reported 
Not reported 

CERCLIS Site Contact Name(s): 
Contact ID: 5270177.00000 
Contact Name: JOSEPH J. FREDLE 
Contact Tel: (440) 250-1740 
Contact Title: On-Scene Coordinator (OSC) 
Contact Email: Not reported 

Alias Comments: Not reported 
Site Description: Not reported 

CERCLIS Assessment History: 

Action Code: 
Action: 
Date Started: 
Date Completed: 

001 
REMOVAL 
06/27/2011 
08/04/2011 

EDR ID Number 
Database(s) EPA ID Number 

5100648569 

CERCLIS 1014914963 
OHN000510550 
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Map ID 
Direction 
Distance 

: .MAP FINDING~ I 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

M42 
West 
1/4-1/2 
0.438 mi. 
2315 ft. 

Relative: 
Higher 

Actual: 
1072 ft. 

REES PLATING SITE (Continued) 

Priority Level: 
Operable Unit: 
Primary Responsibility: 
Planning Status: 
Urgency Indicator: 
Action Anomaly: 

Cleaned up 
SITEWIDE 
EPA Fund-Financed 
Approved 
Time Critical 
Not reported 

For detailed financial records, contact EDR for a Site Report.: 

Click this h)1perlink while viewing on your computer to access 
13 additional US CERCLIS Financial: record{s) in the EDR Site Report. 

REES PLATING CO INC 
5020 SOUTHWAY ST SW 
CANTON, OH 44706 

Site 2 of 2 in cluster M 

RCRA-TSDF: 

RCRA-TSDF 
RCRA-LQG 

FINDS 
LUST 

FINANCIAL ASSURANCE 

Date form received by agency: 10/23/2007 
Facility name: REES PLATING CO INC 
Facility address: 5020 SOUTHWAY ST SW 

CANTON. OH 44706 
EPA ID: OHD004463998 
Contact: JOHN H WHITACRE 
Contact address: 

Contact country: 
Contact telephone: 
Contact email: 
EPA Region: 
Land type: 
Classification: 
Description: 

Classification: 
Description: 

Not reported 
Not reported 
Not reported 
(330) 478-2561 
Not reported 
05 
Private 
TSDF 
Handler is engaged in the treatment, storage or disposal of hazardous 
waste 
Large Quantity Generator 
Handler: generates 1,000 kg or more of hazardous waste during any 
calendar month; or generates more than 1 kg of acutely hazardous waste 
during any calendar month; or generates more than 100 kg of any 
residue or contaminated soil, waste or other debris resulting from the 
cleanup of a spill, into or on any land or water, of acutely hazardous 

1014914963 

1000375440 
OHD004463998 

waste during any calendar month; or generates 1 kg or less of acutely 
hazardous waste during any calendar month, and accumulates more than 1 
kg of acutely hazardous waste at any time; or generates 100 kg or less 

Owner/Operator Summary: 
Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 

of any residue or contaminated soil, waste or other debris resulting 
from the cleanup of a spill, into or on any land or water, of acutely 
hazardous waste during any calendar month, and accumulates more than 
100 kg of that material at any time 

REES PLATING CO INC 
5020 SOUTHWAY ST SW 
CANTON. OH 44706 
us 
Not reported 
Private 
Owner 
01/21/1975 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Owner/Op end date: 

Owner/operator name: 
Owner/operator address: 

Owner/operator country: 
Owner/operator telephone: 
Legal status: 
Owner/Operator Type: 
Owner/Op start date: 
Owner/Op end date: 

Handler Activities Summary: 

Not reported 

REES PLATING CO INC 
5020 SOUTHWAY ST SW 
CANTON, OH 44706 
us 
Not reported 
Private 
Operator 
01/21/1975 
Not reported 

U.S. importer of hazardous waste: No 
Mixed waste (haz. and radioactive): No 
Recycler of hazardous waste: No 
Transporter of hazardous waste: No 
Treater, storer or disposer of HW:- No 
Underground injection activity: No 
On-site burner exemption: No 
Furnace exemption: No 
Used oil fuel burner: No 
Used oil processor: No 
User oil refiner: No 
Used oil fuel marketer to burner: No 
Used oil Specification marketer: No 
Used oil transfer facility: No 
Used oil transporter: No 

Historical Generators: 
Date form received by agency: 08/23/2006 
Facility name: REES PLATING CO INC 
Site name: REES PLATING COMPANY INC 
Classification: Large Quantity Generator 

Date form received by agency: 02/28/2006 
Facility name: REES PLATING CO INC 
Site name: REES PLATING COMPANY !NC 
Classification: Large Quantity Generator 

Date form received by agency: 04/29/2003 
Facility name: REES PLATING CO INC 
Classification: Large Quantity Generator 

Date form received by agency:02/27/2002 
Facility name: REES PLATING CO INC 
Site name: REES PLATING COMPANY INC 
Classification: Large Quantity Generator 

Date form received by agency: 02/10/2000 
Facility name: REES PLATING CO INC 
Site name: REES PLATING COMPANY 
Classification: Large Quantity Generator 

Date form received by agency: 02/25/1998 
Facility name: REES PLATING CO INC 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Distance EDR ID Number 
Elevation Site Oatabase(s) EPA ID Number 

----------------------------

REES PLATING CO INC 

Site name: 

(Continued) 

Classification: 
REES PLATING COMPANY 
Large Quantity Generator 

Date form received by agency:02/22/1996 
Facility name: REES PLATING CO INC 
Site name: REES PLATING COMPANY 
Classification: Large Quantity Generator 

Date form received by agency:01/25/1994 
Facility name: REES PLATING CO INC 
Classification: Large Quantity Generator 

Date form received by agency: 01/26/1993 
Facility name: REES PLATING CO INC 
Site name: REES PLATING CO 
Classification: Large Quantity Generator 

Date form received by agency: 02/06/1992 
Facility name: REES PLATING CO INC 
Classification: Large Quantity Generator 

Date form received by agency:08/13/1990 
Facility name: REES PLATING CO INC 
Site name: REES PLATING CO 
Classification: Large Quantity Generator 

Hazardous Waste Summary: 
Waste code: D002 

1000375440 

Waste name: A WASTE WHICH HAS A PH OF LESS THAN 2 OR GREATER THAN 12.5 IS 
CONSIDERED TO BE A CORROSIVE HAZARDOUS WASTE. SODIUM HYDROXIDE, A 
CAUSTIC SOLUTION WITH A HIGH PH, IS OFTEN USED BY INDUSTRIES TO CLEAN 
OR DEGREASE PARTS. HYDROCHLORIC ACID, A SOLUTION WITH A LOW PH, IS 
USED BY MANY INDUSTRIES TO CLEAN METAL PARTS PRIOR TO PAINTING. WHEN 
THESE CAUSTIC OR ACID SOLUTIONS BECOME CONTAMINATED AND MUST BE 
DISPOSED, THE WASTE WOULD BE A CORROSIVE HAZARDOUS WASTE. 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

D003 
A MATERIAL IS CONSIDERED TO BE A REACTIVE HAZARDOUS WASTE IF IT IS 
NORMALLY UNSTABLE, REACTS VIOLENTLY WITH WATER, GENERATES TOXIC GASES 
WHEN EXPOSED TO WATER OR CORROSIVE MATERIALS, OR IF IT IS CAPABLE OF 
DETONATION OR EXPLOSION WHEN EXPOSED TO HEAT OR A FLAME. ONE EXAMPLE 
OF SUCH WASTE WOULD BY WASTE GUNPOWDER. 

D004 
ARSENIC 

0006 
CADMIUM 

DOD? 
CHROMIUM 

0008 
LEAD 

0009 
MERCURY 

TC3368308.2s Page 184 

CDF012912 



Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

REES PLATING CO INC (Continued) 1000375440 

Waste code: D011 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

Waste code: 
Waste name: 

SILVER 

F006 
WASTEWATER TREATMENT SLUDGES FROM ELECTROPLATING OPERATIONS EXCEPT 
FROM THE FOLLOWING PROCESSES: (1) SULFURIC ACID ANODIZING OF ALUMINUM; 
(2) TIN PLATING ON CARBON STEEL; (3) ZINC PLATING (SEGREGATED BASIS) 
ON CARBON STEEL; (4) ALUMINUM OR ZINC-ALUMINUM PLATING ON CARBON 
STEEL; (5) CLEANING/STRIPPING ASSOCIATED WITH TIN, ZINC AND ALUMINUM 
PLATING ON CARBON STEEL; AND (6) CHEMICAL ETCHING AND MILLING OF 
ALUMINUM. 

F009 
SPENT STRIPPING AND CLEANING BATH SOLUTIONS FROM ELECTROPLATING 
OPERATIONS WHERE CYANIDES ARE USED IN THE PROCESS. 

F019 
WASTEWATER TREATMENT SLUDGES FROM THE CHEMICAL CONVERSION COATING OF 
ALUMINUM EXCEPT FROM ZIRCONIUM PHOSPHATING IN ALUMINUM CAN WASHING 
WHEN SUCH PHOSPHATING IS AN EXCLUSIVE CONVERSION COATING PROCESS. 

Facility Has Received Notices of Violations: 
Regulation violated: Not reported 
Area of violation: TSO - Financial Requirements 
Date violation determined: 03/23/2010 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Fina! penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 

Not reported 
State 
WRITTEN INFORMAL 
06/09/2011 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Formal Enforcement Agreement or Order 
03/23/2010 
Not reported 
State 
WRITTEN INFORMAL 
06/09/2011 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO - Financial Requirements 
03/23/2010 
Not reported 
State 
WRITTEN INFORMAL 
03/2412010 
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Map ID 
Direction 
Distance 
Elevation Site 

~·•·· 
.. .MI\P FINDINGS 

REES PLATING CO INC (Continued) 

Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 

Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Formal Enforcement Agreement or Order 
03/23/2010 
Not reported 
State 
WRITTEN INFORMAL 
03/24/2010 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Formal Enforcement Agreement or Order 
05/19/2009 
Not reported 
State 
WRITTEN INFORMAL 
08/11/2009 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Formal Enforcement Agreement or Order 
05/19/2009 
Not reported 
State 
WRITTEN INFORMAL 
07/29/2009 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO - Closure/Post-Closure 
05/12/2009 
Not reported 
State 
WRITTEN INFORMAL 
06/01/2009 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP FINDINGS 

REES PLATING CO INC (Continued) 

Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 

Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO - Closure/Post-Closure 
05/12/2009 
Not reported 
State 
WRITTEN INFORMAL 
07/29/2009 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO - Closure/Post-Closure 
05/12/2009 
Not reported 
State 
WRITTEN INFORMAL 
08/11/2009 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
TSO - Closure/Post-Closure 
08/15/2008 
Not reported 
State 
WRITTEN INFORMAL 
08/15/2008 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Generators - Records/Reporting 
08/22/2007 
10/26/2007 
State 
WRITTEN INFORMAL 
10/11/2007 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 
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REES PLATING CO INC (Continued) 

Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 

State 
Not reported 
Not reported 
Not reported 

Not reported 
Generators - Records/Reporting 
08/22/2007 
10/26/2007 
State 
WRITTEN INFORMAL 
08/22/2007 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Generators - Records/Reporting 
05/09/2006 
08/23/2006 
State 
WRITTEN INFORMAL 
07/27/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-52-41 
Generators - Records/Reporting 
05/09/2006 
08/23/2006 
State 
WRITTEN INFORMAL 
05/09/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-52-41 
Generators - Records/Reporting 
05/09/2006 
08/23/2006 
State 
WRITTEN INFORMAL 
07/27/2006 
Not reported 
Not reported 
State 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Fina! penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 

Not reported 
Not reported 
Not reported 

Not reported 
Generators - Records/Reporting 
05/09/2006 
08/23/2006 
State 
WRITTEN INFORMAL 
05/09/2006 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-52-41 
Generators - Records/Reporting 
12/13/2005 
03/01/2006 
State 
WRITTEN INFORMAL 
12/13/2005 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-52-41 
Generators - Records/Reporting 
09/13/2004 
01/27/2005 
State 
WRITTEN INFORMAL 
09/13/2004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-52-41 
Generators - Records/Reporting 
09/13/2004 
01/27/2005 
State 
WRITTEN INFORMAL 
12/15/2004 
Not reported 
Not reported 
State 
Not reported 

EDR !D Number 
Database(s) EPA ID Number 

1000375440 

TC3368308.2s Page 189 

CDF012917 



Map ID 
·Direction 
Distance 

ij 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------

REES PLATING CO INC (Continued) 1000375440 

Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 

Not reported 
Not reported 

SS - 3734.02(E)&(F) 
TSO - General 
11/04/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
03/17/2005 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SS - 3734.02(E)&(F) 
TSO - General 
11/04/2003 
12/09/2005 
State 
FINAL CIVIL JUDICIAL ACTION FOR COMPLIANCE AND/OR MONETARY PENAL TY 
12/29/2005 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SS - 3734.02(E)&(F) 
TSO - General 
11/04/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-270-07 
LOR - General 
11/04/2003 
07/09/2004 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
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MaplD 
Direction 
Distance 
Elevation Site 

~ .. ·.•· 

REES PLATING CO INC (Continued) 

Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Not reported 

SS - 3734.02(E)&(F) 
TSO - General 
11/04/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
06/10/2004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-74 
TSO - Container Use and Management 
11/04/2003 
05/27/2004 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-66-73 
TSO - Container Use and Management 
11/04/2003 
06/09/2004 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SS - 3734.02(E)&(F) 
TSO - General 
11/04/2003 
12109/2005 
State 
WRITTEN INFORMAL 
12/29/2004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 

TC3368308.2s Page 191 

CDF012919 



Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Regulation violated: SR - 3745-270-07 
Area of violation: LOR - General 
Date violation determined: 11/04/2003 
Date achieved compliance: 07/09/2004 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 06/10/2004 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 

Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-34(A)(2)&(3) 
Generators ~ Pre-transport 
11/04/2003 
06/09/2004 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3734.02(E)&(F) 
Generators - General 
01/14/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
06/09/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3734.02(E)&(F) 
Generators - General 
01/14/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
04/23/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3734.02(E)&(F) 

I 
EDR ID Number 

Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

~ .. • 

REES PLATING CO INC (Continued) 

Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 

Generators - General 
01/14/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
12/29/2004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3734.02(E)&(F) 
Generators - General 
01/14/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3734.02(E)&(F) 
Generators - General 
01/14/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
06/10/2004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3734.02(E)&(F) 
Generators - General 
01/14/2003 
12/09/2005 
State 
WRITTEN INFORMAL 
03/17/2005 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-65-16 
Generators - Pre-transport 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Date violation determined: 10/01/2002 
Date achieved compliance: 05/27/2004 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 04/23/2003 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount: Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date; 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 

SR- 3745-65-16 
Generators - Pre-transport 
10/01/2002 
05/27/2004 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
04/23/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
11/20/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 37 45-66-73 
Generators - Pre-transport 
10/01/2002 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map!D 
Direction 
Distance 
Elevation Site 

M!\P FINDl.NGS · 

REES PLATING CO INC (Continued) 

Date achieved compliance: 05/07/2003 
Violation lead agency: State 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 11/01/2002 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 

SR - 3745-52-34(A)(2)&(3) 
Generators ~ Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
11/01/2002 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-34(A)(2)&(3) 
Generators - P;e-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-521hru 65-56 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

SR - 3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Violation lead agency: 
Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

State 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

SR-3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
06/09/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
06/10/2004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-33 
Generators - Pre-transport 
10/01/2002 
01/28/2003 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-74 
Generators - Pre-transport 
10/01/2002 
01/06/2003 
State 

I 
EDR ID Number 

Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Enforcement action: WRITTEN INFORMAL 
Enforcement action date: 11/01/2002 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 

Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-73 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/28/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-91 thru 66-991 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
04/23/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-52 lhru 65-56 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 

EDR 1D Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Enforcement action date: 11/01/2002 
Enf. disposition status: Not reported 
Enf. disp. status date: Not reported 
Enforcement lead agency: State 
Proposed penalty amount: Not reported 
Final penalty amount: Not reported 
Paid penalty amount: Not reported 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 

SR - 3745-65-33 
Generators ~ Pre-transport 
10/0112002 
01/28/2003 
State 
WRITTEN INFORMAL 
11/01/2002 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-52-11 
Generators - General 
10101/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
1212912004 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-52-11 
Generators - General 
10101/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
11101/2002 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-65-16 
Generators - Pre-transport 
10101/2002 
05/27/2004 
State 
WRITTEN INFORMAL 
01/28/2003 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID n, 
Direction LI~-~-~~-~-~~-~~~~~-=~~ 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 

Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-52 thru 65-56 
Generators ~ Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
04/23/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-65-16 
Generators - Pre-transport 
10/01/2002 
05/27/2004 
State 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

SR- 3745-65-16 
Generators - Pre-transport 
10/01/2002 
05/27/2004 
State 
WRITTEN INFORMAL 
11/01/2002 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-91 thru 66-991 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 

TC3368308.2s Page 199 

CDF012927 



Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 

Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-34(A)(2)&(3) 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/28/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-34(A)(2)&(3) 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

SR - 3745-65-31 
Generators - Pre-transport 
10/01/2002 
01/28/2003 
State 
WRITTEN INFORMAL 
11/01/2002 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-52-34(A)(2)&(3) 
Generators - Pre-transport 
10101/2002 
05107/2003 
State 
WRITTEN INFORMAL 
04/23/2003 
Not reported 
Not reported 

EDR ID Number 
Database{s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Enforcement lead agency: 
Proposed penalty amount 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 

State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-91 thru 66-991 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

SR - 3745-66-91 thru 66-991 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
11/01/2002 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-91 thru 66-991 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/28/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-73 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

.MAP FINDINGS 

REES PLATING CO INC (Continued) 

Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Fina! penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 

Not reported 
Not reported 
Not reported 

SR - 3745-65-52 thru 65-56 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-52 thru 65-56 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
01/28/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR-3745-65-16 
Generators - Pre-transport 
10/01/2002 
05/27/2004 
State 
WRITTEN INFORMAL 
06/09/2003 
Not reported 
Not.reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-65-31 
Generators - Pre-transport 
10/01/2002 
01/28/2003 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 
Not reported 
State 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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MaplD 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 

Not reported 
Not reported 

SR- 3745-66-73 
Generators - Pre-transport 
10/01/2002 
05/07/2003 
State 
WRITTEN INFORMAL 
04/23/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-65-16 
Generators - Pre-transport 
10/01/2002 
05/27/2004 
State 
WRITTEN INFORMAL 
01/06/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR- 3745-52-11 
Generators - General 
10/01/2002 
02/28/2005 
State 
WRITTEN INFORMAL 
01/28/2003 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-91 (A)(B)(C)(D) 
TSD - Tank System Standards 
08/26/1996 
12/24/1996 
State 
WRITTEN INFORMAL 
09/11/1996 
Not reported 
Not reported 
State 
Not reported 
Not reported 

j 
EDR ID Number 

Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

~.·· 

REES PLATING CO INC (Continued) 

Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Regulation violated: 
Area of violation: 
Date violation determined: 
Date achieved compliance: 
Violation lead agency: 

Enforcement action: 
Enforcement action date: 
Enf. disposition status: 
Enf. disp. status date: 
Enforcement lead agency: 
Proposed penalty amount: 
Final penalty amount: 
Paid penalty amount: 

Evaluation Action Summary: 
Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead aQency: 

Not reported 

SR- 3745-52-34(A)(2)&(3) 
Generators - Pre-transport 
08/26/1996 
10/21/1996 
State 
WRITTEN INFORMAL 
09/11/1996 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

SR - 3745-66-73(A) 
Generators - Pre-transport 
08/26/1996 
10/21/1996 
State 
WRITTEN INFORMAL 
09/11/1996 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

Not reported 
Generators - General 
03/07/1985 
03/18/1986 
State 
WRITTEN INFORMAL 
03/13/1985 
Not reported 
Not reported 
State 
Not reported 
Not reported 
Not reported 

06/09/2011 
FINANCIAL RECORD REVIEW 
Formal Enforcement Agreement or Order 
Not reported 
State 

06/09/2011 
FINANCIAL RECORD REVIEW 
TSO - Financial Requirements 
Not reported 
State 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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MaplD 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date; 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 

05/04/2010 
FOCUSED COMPLIANCE INSPECTION 
Not reported 
Not reported 
State 

03/23/2010 
FINANCIAL RECORD REVIEW 
Formal Enforcement Agreement or Order 
Not reported 
State 

03/23/2010 
FINANCIAL RECORD REVIEW 
TSO - Financial Requirements 
Not reported 
State 

05/19/2009 
NON-FINANCIAL RECORD REVIEW 
Formal Enforcement Agreement or Order 
Not reported 
State 

05/19/2009 
NON-FINANCIAL RECORD REVIEW 
TSO - Closure/Post-Closure 
Not reported 
State 

05/12/2009 
NON-FINANCIAL RECORD REVIEW 
TSO - Closure/Post-Closure 
Not reported 
State 

08/15/2008 
NON-FINANCIAL RECORD REVIEW 
TSO - Closure/Post-Closure 
Not reported 
State 

10/26/2007 
NON-FINANCIAL RECORD REVIEW 
Not reported 
Not reported 
State 

08/22/2007 
NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
10/26/2007 
State 

08/23/2006 
NON-FINANCIAL RECORD REVIEW 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Not reported 
State 

05/09/2006 
NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
08/23/2006 
State 

12/29/2005 
NOT A SIGNIFICANT NON-COMPLIER 
Not reported 
Not reported 
State 

12/13/2005 
NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
03/01/2006 
State 

02/28/2005 
NON-FINANCIAL RECORD REVIEW 
TSO - General 
12/09/2005 
State 

02/28/2005 
NON-FINANCIAL RECORD REVIEW 
Generators - General 
12/09/2005 
State 

09/13/2004 
NON-FINANCIAL RECORD REVIEW 
Generators - Records/Reporting 
01/27/2005 
State 

07/09/2004 
NON-FINANCIAL RECORD REVIEW 
TSO - General 
12/09/2005 
State 

07/09/2004 
NON-FINANCIAL RECORD REVIEW 
Generators - General 
12/09/2005 
State 

07/09/2004 
NON-FINANCIAL RECORD REVIEW 
Generators - General 
02/28/2005 
State 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID n 
Direction LIL---~-"--'==-~=-'---=-"'--'"'~~=-~-' 

MAPF'!NDll'lGS. 

Distance 
Elevation Site ----------------------

REES PLATING CO INC (Continued) 

Evaluation date: 11/04/2003 
Evaluation: COMPLIANCE EVALUATION INSPECTION ON-SITE 
Area of violation; 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 

TSO - General 
12/09/2005 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSO - Container Use and Management 
06/09/2004 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
TSO - Container Use and Management 
05/27/2004 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
LOR - General 
07/09/2004 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - General 
02/28/2005 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
05/27/2004 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
06/09/2004 
State 

11/04/2003 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - General 
12/09/2005 
State 

06/10/2003 
NON-FINANCIAL RECORD REVIEW 
TSO - General 
12/09/2005 
State 

06/10/2003 
NON-FINANCIAL RECORD REVIEW 
Generators - General 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Date achieved compliance: 12/09/2005 
Evaluation lead agency: State 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

06/10/2003 
NON-FINANCIAL RECORD REVIEW 
LDR - General 
07/09/2004 
State 

06/10/2003 
NON-FINANCIAL RECORD REVIEW 
Generators - General 
02/28/2005 
State 

06/09/2003 
NON-FINANCIAL RECORD REVIEW 
Generators - Genera! 
02/28/2005 
State 

06/09/2003 
NON-FINANCIAL RECORD REVIEW 
Generators - Pre-transport 
05/27/2004 
State 

06/09/2003 
NON-FINANCIAL RECORD REVIEW 
Generators - General 
12/09/2005 
State 

01/14/2003 
FOCUSED COMPLIANCE INSPECTION 
Generators - General 
12/09/2005 
State 

12/23/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - General 
02/28/2005 
State 

12/23/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
01/28/2003 
State 

12/23/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
05/27/2004 
State 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

REES PLATING CO INC (Continued) 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 
Date achieved compliance: 
Evaluation lead agency: 

Evaluation date: 
Evaluation: 
Area of violation: 

12/23/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
05/07/2003 
State 

12/20/2002 
SIGNIFICANT NON-COMPLIER 
Generators - Pre-transport 
05/07/2003 
State 

12/20/2002 
SIGNIFICANT NON-COMPLIER 
Generators - General 
02/28/2005 
State 

12/20/2002 
SIGNIFICANT NON-COMPLIER 
Generators - Pre-transport 
05/27/2004 
State 

10/01/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Genera! 
02/28/2005 
State 

10/01/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
05/27/2004 
State 

10/01/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
01/06/2003 
State 

10/01/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
05/07/2003 
State 

10/01/2002 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - Pre-transport 
01/28/2003 
State 

08/26/1996 
FOCUSED COMPLIANCE INSPECTION 
Generators - Pre-transport 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 
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Map ID 
Direction 
Distance 

·• 1 
EDR lD Number 

Elevation Site Database(s) EPA ID Number 

REES PLATING CO INC (Continued) 

Date achieved compliance: 10/21/1996 
Evaluation lead agency: State 

Evaluation date: 08/26/1996 
Evaluation: 
Area of violation: 
Date achieved compliance: 

FOCUSED COMPLIANCE INSPECTION 
TSO - Tank System Standards 
12/24/1996 

Evaluation lead agency: State 

Evaluation date: 
Evaluation: 
Area of violation: 

03/07/1985 
COMPLIANCE EVALUATION INSPECTION ON-SITE 
Generators - General 

Date achieved compliance: 03/18/1986 
Evaluation lead agency: State 

Registry ID: 110000893427 

Environmental Interest/Information System 
US EPA Enforcement Criminal Records Management System (ECRM), now 
called the Criminal Case Reporting System (CCRS), is the Criminal 
Investigation Division's (CID) "official record" of all criminal 
investigation activities. The system maintains and tracks 
case-specific program and investigative information on over 8,200 
active and archived criminal cases. CCRS is an EPA-only system and 
data entry is performed directly by CID employees. The Public is 
allowed to obtain only select defendant data fields for closed, 
convicted cases via the Freedom of Information Act. 

US EPA TRIS (Toxics Release Inventory System) contains information 
from facilities on the amounts of over 300 listed toxic chemicals that 
these facilities release directly to air, water, land, or that are 
transported off-site. 

RCRA!nfo is a national information system that supports the Resource 
Conservation and Recovery Act (RCRA) program through the tracking of 
events and activities related to facilities that generate, transport, 
and treat, store, or dispose of hazardous waste. RCRAlnfo allows RCRA 
program staff to track the notification, permit, compliance, and 
corrective action activities required under RCRA. 

CERCLIS (Comprehensive Environmental Response, Compensation, and 
Liability Information System) is the Superfund database that is used 
to support management in all phases of the Superfund program. The 
system contains information on all aspects of hazardous waste sites, 
including an inventory of sites, planned and actual site activities, 
and financial information. 

HAZARDOUS WASTE BIENNIAL REPORTER 

The OH-CORE (Ohio - Core) database contains information commonly 
shared among the Ohio EPA environmental programs. The information is 
facility-based, general in nature, and used to support specific 
programmatic systems while simultaneously maintaining an inventory of 
common facility-related data. Specific programmatic details are 
maintained in programmatic databases. 

1000375440 
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Map ID 
Direction 
Distance 
Elevation Site 

N43 
ENE 
114-112 
0.473 mi. 

REES PLATING CO INC (Continued) 

LUST: 
Release Number: 76001220-N00001 
Release Date: 
Facility Status: 
LTF Status: 
FR Status: 
Priority: 
Review Date: 
Class: 

Not reported 
Inactive 
6 Closure of regulated UST 
NFA: No Further Action 
3 
06/20/2000 
Viable Responsible Party has been identified 

OH FINANCIAL ASSURANCE: 
US EPAID: OHD004463998 
FA Type: None 
Liability Type: None 
FA Instrument: None 
Liability Instrument: None 
Status: Closure 

CONSUMER DIRECT 
1400 RAFF RD 
CANTON, OH 44750 

2496 ft. Site 1 of 2 in cluster N 

Relative: LUST: 
Higher Release Number: 76010143-N00001 

Actual: 
1099 ft. 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

UST: 
Tank 1D: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
GAS#: 

76010143 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W019385 
CONSUMER DIRECT 
1400 RAFF RD 
CANTON, OH 44750 
Not reported 

Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

1000375440 

LUST U004088269 
UST NIA 
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Map ID 
Direction 
Distance 
Elevation Site 

~'--~-~~~•··~M~.A_P_.F~iN~D_)_N~G_s~···· ____ ~~I 

N44 
ENE 
1/4-1/2 
0.485 mi. 

CONSUMER DIRECT (Continued) 

Regulated: 
Overfill Device Installed: 
Spill Device Installed: 
AST/UST• 
Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

CANTON INDUS PARK 
1401 RAFF RD SW 
CANTON, OH 44710 

Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

2562 ft. Site 2 of 2 in cluster N 

Relative: LUST: 
Higher Release Number: 76010019-N00001 

Actual: 
1107 ft. 

Release Date: 
Facility Status: 

Not reported 
Inactive 

LTF Status: 
FR Status: 

6 Closure of regulated UST 
NFA: No Further Action 

Priority: 3 
Review Date: 06/20/2000 
Class: Viable Responsible Party has been identified 

Facility: 
Facility ID: 
Facility Type: 
24 Hr Emergency Contact: 
24 Hr Emergency Phone: 
Number Of Tanks On Site: 
Local Fire Department: 
Delegated Authority: 
Elig For Green Buckeye Award: 
Active Release Site: 
Owner Id: 
Owner Name: 
Owner Address: 
Owner City/State/Zip: 
Owner Phone: 

UST• 
Tank ID: 
Tank Status: 
Tank Type: 
Capacity: 
Content: 
CAS#• 
Regulated: 
Overfill Device Installed: 
Spill Device Installed: 

76010019 
Not reported 
Not reported 
Not reported 
Not reported 
Zero 
No 
Not reported 
No 
W019261 
CANTON INDUS PARK 
1401 RAFF RD SW 
CANTON, OH 44710 
Not reported 

Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

LUST 
UST 

U004088269 

U004086615 
N/A 
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Map ID 
Direction 
Distance 
Elevation Site 

45 
SE 
1/2-1 
0.733 mi. 
3870 ft. 

Relative: 
Higher 

Actual: 
1073 ft. 

CANTON JNDUS PARK (Continued) 

AST/UST: Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 

Installation Date: 
Date Removed: 
Date Last Used: 
Date Abandoned/Closed: 
Corrosion Protection Tank: 
Release Detection on Tank: 
Corrosion Protection Piping: 
Piping Material: 
Piping Type: 
Release Detection on Piping: 

ASHLAND PETROLEUM 
2408 GAMBRINUS 
CANTON,OH 

DERR 
DERR ID: 
District: 
Alias: 
LaULong: 
EPAID: 
Program: 
Contact Phone: 

LUST: 

276000065 
NEDO 
Not reported 
40.7708-81.4194 
OHD048107049 
Site Assessment 
(330) 963-1200 

Release Number: 76002241-N00001 
Release Date: 
Facility Status: 
LTF Status: 
FR Status: 
Priority: 
Review Date: 
Class: 

SPILLS: 
Spill No.: 
Spill Year: 

Not reported 
Inactive 
6 Closure of regulated UST 
NFA: No Further Action 
3 
06/20/2000 
Viable Responsible Party has been identified 

Date Spill Reported: 

9011-76-5214 
1990 
11/05/1990 

Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 
Lat/Long: 
Product Spilled Name: 
Product Spilled Name: 

Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 

11 
5214 
co 
No 
NE 
Not reported 
Not reported 
SUSPENDED SOLIDS 
01 GREASE 

9003-76-1368 
1990 
03/19/1990 
3 
1368 

EDR ID Number 
Database(s) EPA ID Number 

DERR 
LUST 

SPILLS 
NPDES 

AIRS 

U004086615 

S105505998 
N/A 
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Map ID 
Direction 
Distance 
Elevation Site 

•·\··'!v!AJ>FIND1NGS•·· 

ASHLAND PETROLEUM (Continued) 

Reporter Name: CO 
Confidential: No 
District Code: NE 
Employee Number: 
Lat/Long: 
Product Spilled Name: 

Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 
Lat/Long: 
Product Spilled Name: 
Product Spilled Name: 

Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 
Lat/Long: 
Product Spilled Name: 

Spill No.: 
Spill Year: 
Date Spill Reported: 
Spill Month: 
Spill Number: 
Reporter Name: 
Confidential: 
District Code: 
Employee Number: 
Lat/Long: 
Product Spilled Name: 

Not reported 
Not reported 
WASTEWATER 

9010-76-5130 
1990 
10/31/1990 
10 
5130 
co 
No 
NE 
Not reported 
Not reported 
SUSPENDED SOLIDS 
OIL AND GREASE 

9104-76-1230 
1991 
03/14/1991 
4 
1230 
COMPANY 
No 
NE 
Not reported 
Not reported 
SO2 

9102-76-0606 
1991 
02/27/1991 
2 
0606 
COMPANY 
No 
NE 
Not reported 
Not reported 
WASTEWATER 

Click this bjrpedink while viewing on your computer to access 
32 additional OH SPILL: record(s) in the EDR Site Report. 

OH NPDES: 
Issue Date: 
Township: 
Facility Npdes Permit: 
Applicant Name: 
Applicant Address: 

Issue Date: 

7/1/2010 
Canton 
3GH00018.AG 
Marathon Petroleum Co LLC 
PO Box 8170, Canton, OH 44711 

6/19/2008 
Township: Not reported 
Facility Npdes Permit: 3GC03966''AG 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

----------------------------

ASHLAND PETROLEUM 

Applicant Name: 

(Continued) 

Applicant Address: 

Issue Date: 
Township: 
Facility Npdes Permit: 
Applicant Name: 
Applicant Address: 

AIRS: 

MARATHON PETROLEUM CO LLC 
PO BOX 8170 CANTON, OH 44711 

8/26/2010 
Not reported 
3GR01327'DG 
MARATHON PETROLEUM CO LLC 
PO BOX 8170 CANTON, OH 44711 

Facility Id: 1576002006 
Permit Classification: EX 
# Emission Units Meeting Def of Trivial Outlined in EngGuide62: 0 
Insignificant Emission Units: 150 
Significant Emission Units: 64 
Contact First Name: William 
Contact Last Name: 
Mailing Address 1: 
Mailing Address 2: 
Mailing City/State/Zip: 
Contact Phone: 
Contact EMail: 

Emissions: 
Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

Patrie 
2408 Gambrinus Avenue SW 
Not reported 
Canton, OH 44706 
3304795670 
wppatrie@marathonpetroleum.com 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
23 
26 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

S105505998 
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Map ID 
Direction 
Distance 

I 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec 1d: 
Winter %Throughput Processed: 

Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
23 
26 
26 
25 
7 
52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
1.93 
1.93 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046 20 /-8125 6 
Not reported 
8022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
23 

Spring %Throughput Processed: 26 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
0.93 
0.93 

EDR \D Number 
Database(s) EPA !D Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 

Spring %Throughput Processed: 27 
Summer% Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
10.58 
10.58 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 

Winter% Throughput Processed: 22 
Spring % Throughput Processed: 27 
Summer %Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 5105505998 

Stack: 12.6 
Total: 12.6 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81 25 6 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 
27 

Summer %Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
1.39 
1.39 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-661 
30600104 
22 
27 

Summer %Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
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MaplD 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------------

ASHLAND PETROLEUM (Continued) 

Mat Act: 

8105505998 

Burned 
Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

0.72 
0.72 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-661 
30600104 
22 
27 

Summer %Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Flit) - Primary PM, Filterable Portion Only 
0 
0.24 
0.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81 25 6 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 
27 
27 
24 
7 
52 
24 
8760 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

----------------------------

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility 1d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0 
0.24 
0.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 

Spring % Throughput Processed: 27 
Summer %Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

7 
52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.24 
0.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 27 
Fall %Throughput Processed: 24 
Days Week: 7 

S105505998 

TC3368308.2s Page 220 

CDF012948 



Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 
27 
27 
24 
7 
52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
1.44 
1.44 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B023 
83 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
22 
27 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~··. . MAl'FINO!NGS . 

ASHLAND PETROLEUM (Continued) 

Summer %Throughput Processed: 27 
Fall % Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

7 
52 
24 
8760 
259 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe -Volatile Organic Compounds 
0 
0.69 
0.69 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 
29 

Spring %Throughput Processed: 26 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
CO ~ Carbon Monoxide 
0 
10.85 
10.85 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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MaplD 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

sec Id: 10200701 
Winter ¾Throughput Processed: 
Spring ¾Throughput Processed: 

29 
26 

Summer ¾Throughput Processed: 25 
Fall %Throughput Processed: 20 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter ¾Throughput Processed: 
Spring ¾Throughput Processed: 

7 
52 
24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
NOx - Nitrogen Oxides 
0 
12.92 
12.92 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -8125 6 
Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-741 
10200701 
29 
26 

Summer%Throughput Processed: 25 
Fall %Throughput Processed: 20 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

7 
52 
24 
B760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
Organic Compounds 
0 
1.42 
1.42 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046 20 I -8125 6 
Not reported 
B027 
81 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 
29 

Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 26 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 20 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

7 
52 
24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 

EDR !D Number 
Database(s) EPA ID Number 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0.74 
0.74 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 

Winter %Throughput Processed: 29 
Spring %Throughput Processed: 26 
Summer %Throughput Processed: 25 
Fall ¾Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

266 
MILLION CUBIC FEET 
Process Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.25 
0.25 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
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Map ID 
Direction 
Distance 

~·• 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-741 
10200701 
29 
26 

Summer ¾Throughput Processed: 25 
Fall % Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer ¾Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.25 
0.25 

1576002006 
Marathon Petroleum Company LP~ Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 
29 
26 
25 
20 
7 
52 
24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.25 
0.25 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

S105505998 
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Map ID m-:_.<: 
Direction '--~='--'-''-'---"-~'--'--~~~c____-~---"----' 

Distance 
Elevation Site ----------------------------

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 

Winter %Throughput Processed: 29 
Spring % Throughput Processed: 26 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 20 

7 
52 
24 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 
29 
26 

Summer %Throughput Processed: 25 
Fall %Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
1.48 
1.48 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

I 

ASHLAND PETROLEUM (Continued) 

Facility Id: 1576002006 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
B027 
81 
mmBTU/hr 
Boiler/Heater 
01-JUN-74 1 
10200701 
29 

Spring ¾Throughput Processed: 26 
Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 20 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter ¾Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

7 
52 
24 
8760 
266 
MILLION CUBIC FEET 
Process Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
0.71 
0.71 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046201-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 
26 
27 
26 
7 
52 
24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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MaplD 
Direction 
Distance 

~ ·. 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

0.22 
0.22 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 

Spring % Throughput Processed: 26 
Summer %Throughput Processed: 27 
Fall %Throughput Processed: 26 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
220 
MILLION CUBIC FEET 
Natura! Gas 
Burned 
NOx - Nitrogen Oxides 
0 
4.22 
4.22 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-791 
30600104 
21 
26 

Summer %Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map!D 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group !d: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

Burned 
Organic Compounds 
0 
1.15 
1.15 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 

Spring %Throughput Processed: 26 
Summer% Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

7 
52 
24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 
Burned 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group !d: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

0.6 
0.6 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Garnbrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-791 
30600104 
21 

Spring ¾Throughput Processed: 26 
Summer %Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 

24 
8760 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

220 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.2 
0.2 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 
26 

Summer% Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 

24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0 
0.2 
0.2 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 
26 
27 
26 
7 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

52 
24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.2 
0.2 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 
26 

Summer% Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material·Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 
26 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

27 
26 
7 
52 
24 
8760 
220 
MILLION CUBIC FEET 
Natura! Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
0.96 
0.96 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B028 
43 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
21 
26 
27 
26 
7 
52 
24 
8760 
220 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
0.57 
0.57 

1576002006 
Maratllon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) S105505998 

sec Id: 30500104 
Winter% Throughput Processed: 24 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 26 
Falt %Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
1.58 
1.58 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046201-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 
25 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 

52 
24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
30.89 
30.89 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8029 
242 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 
25 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
8.41 
8.41 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 
25 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 

52 
24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

4.36 
4.36 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81 25 6 
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Map ID 
Direction 
Distance 
Elevation Site 

~~-----•-MA_._i>~F_!_ND~.1_N_G_S~~---•~1 

ASHLAND PETROLEUM (Continued) 

Group Id: Not reported 
B029 EPA EMU Id: 

Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 

Winter% Throughput Processed: 24 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 

24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
1.45 
1.45 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 

Spring %Throughput Processed: 25 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0 
1.45 
1.45 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~'------=-·-·~MA=··.•·="'~#;1_N_o1~N_~s_·•·• ____ =~ 

ASHLAND PETROLEUM (Continued) 

City/Stale/Zip: Canton, OH 44706 
Stark County Name: 

Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

40 46 20 /-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 

Winter% Throughput Processed: 24 
Spring %Throughput Processed: 25 
Summer%Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

Pollutant: 
Fugitives: 

PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

1.45 
1.45 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/ -81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 
25 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 25 

7 
52 
24 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 
0.0004 
0.0004 
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Map ID 
Direction 
Distance 

j 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 

Spring % Throughput Processed: 25 
Summer %Throughput Processed: 26 
Fall ¾Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

7 
52 
24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
7.06 
7.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B029 
242 
mmBTU/hr 
Boiler/Heater 
01-JUN-79 1 
30600104 
24 
25 
26 
25 
7 
52 
24 
8760 
1614 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe - Volatile Organic Compounds 
0 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
- Direction 

Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

4.2 
4.2 

1576002006 
Marathon Petroleum Company LP~ Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 

Spring %Throughput Processed: 28 
Summer% Throughput Processed: 15 
Fall %Throughput Processed: 20 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
CO - Carbon Monoxide 
0 
0.97 
0.97 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 

Spring %Throughput Processed: 28 
Summer%Throughput Processed: 15 
Fall %Throughput Processed: 20 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map!D 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Burned 
NOx - Nitrogen Oxides 
0 
11.18 
11.18 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-8125 6 
Not reported 
8031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 
28 
15 
20 
7 
52 
24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
Organic Compounds 
0 
3.04 
3.04 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81256 
Not reported 
8031 
250 
rnmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 

Winter %Throughput Processed: 37 
Spring %Throughput Processed: 28 
Summer% Throughput Processed: 15 
Fall %Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 

5105505998 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Through Value: 

S105505998 

570 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

MILLION CUBIC FEET 
Process Gas 
Burned 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

1.58 
1.58 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 

Winter %Throughput Processed: 37 
Spring %Throughput Processed: 28 
Summer %Throughput Processed: 15 
Fall %Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer ¾Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 

24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.53 
0.53 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81256 
Not reported 
8031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 
28 
15 
20 
7 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM10 (Filt) ~ Primary PM10, Filterable Portion Only 
0 
0.53 
0.53 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 
28 
15 
20 
7 
52 
24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.53 
0.53 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 
28 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Summer%Throughput Processed: 15 
Fall % Throughput Processed: 20 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7 
52 
24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-08 1 
10200701 
37 
28 

Summer% Throughput Processed: 15 
Fall %Throughput Processed: 20 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
3.16 
3.16 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8031 
250 
mmBTU/hr 
Boiler/Heater 
01-MAR-081 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

MAP.FINDlNGS j 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

SCCld: 
Winter %Throughput Processed: 
Spring %Throu·ghput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

10200701 
37 
28 
15 
20 
7 
52 
24 
8760 
570 
MILLION CUBIC FEET 
Process Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
1.52 
1.52 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 

Winter ¾Throughput Processed: 0 
Spring %Throughput Processed: o 
Summer %Throughput Processed: 40 
Fall %Throughput Processed: 60 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
0.17 
0.17 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B033 
55 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

I 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring ¾Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter ¾Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 
0 
40 
60 
7 
52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
1.09 
1.09 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
B033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 

Spring ¾Throughput Processed: 0 
Summer ¾Throughput Processed: 40 
Fall % Throughput Processed: 60 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
MatAct: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
0.42 
0.42 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter ¾Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

Not reported 
B033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 
0 
40 
60 
7 
52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 
0.22 
0.22 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 
0 
40 
60 
7 
52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.07 
0.07 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
8033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 
0 

Summer %Throughput Processed: 40 
Fall % Throughput Processed: 60 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt) ~ Primary PM10, Filterable Portion Only 
0 
0.07 
0.07 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 

Winter % Throughput Processed: 0 
Spring %Throughput Processed: 0 
Summer %Throughput Processed: 40 
Fall %Throughput Processed: 60 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

7 
52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.07 
0.07 

S105505998 
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MaplD 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

MAP FINDINGS 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81 25 6 
Not reported 
B033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 
0 
40 
60 
7 
52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
0.44 
0.44 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B033 
55 
mmBTU/hr 
Boiler/Heater 
01-JUN-08 1 
30600104 
0 
0 
40 
60 
7 
52 
24 
8760 
79 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

~L--~~~-MA~· ·-p~·F_IN_D~l-1\1_&_:s __ ~~~~ 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

0.21 
0.21 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44 706 
Stark 
40 46 20 /-81 25 6 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 

Summer¾Throughput Processed: 26 
Fall %Throughput Processed: 23 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

24 
8760 
7589 
1000 BARRELS 
Fresh Feed 
Processed 
Ammonia 
0 
0.22 
0.22 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
7589 
1000 BARRELS 
Fresh Feed 

EDR ID Number 
Database{s) EPA ID Number 

S105505998 

TC3368308.2s Page 248 

CDF012976 



Map ID 
Direction 
Distance 
Elevation Site 

· MAP FINDll',ll;,$ .. 

ASHLAND PETROLEUM (Continued) 

Mat Act Processed 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms}: 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

CO - Carbon Monoxide 
0 
95.76 
95.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 26 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 23 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7 
52 
24 
8760 
7589 
1000 BARRELS 
Fresh Feed 
Processed 
NOx - Nitrogen Oxides 
0 
35.29 
35.29 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 

52 
24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

~·•· 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7589 
1000 BARRELS 
Fresh Feed 
Processed 
Organic Compounds 
0 
1.86 
1.86 

1576002006 
Marathon Petroleum Company LP~ Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

24 
8760 
7589 
1000 BARRELS 
Fresh Feed 
Processed 

5105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

109.39 
109.39 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 

7 Days Week: 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
7589 
1000 BARRELS 
Fresh Feed 
Processed 

I 

PE (Filt) - Primary PM, Filterable Portion Only 
0 
43.76 
43.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 
26 
23 
7 
52 
24 
8760 
7589 
1000 BARRELS 
Fresh Feed 
Processed 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
40.69 
40.69 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P002 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 
25 
26 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 
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Map ID 
Direction 
Distance 

~·.· 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

24 
8760 
7589 
1 DOD BARRELS 
Fresh Feed 
Processed 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
D 
36.76 
36.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
POD2 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 
30600201 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 26 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

7 
52 
24 
8760 
7589 
1 DOD BARRELS 
Fresh Feed 
Processed 
SO2 - Sulfur Dioxide 
D 
65.82 
65.82 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -8125 6 
Not reported 
PDD2 
Not reported 
Not reported 
Not Applicable 
01-JUN-52 1 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

sec Id: 30500201 
Winter% Throughput Processed: 25 
Spring % Throughput Processed: 26 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

7589 
1 ODO BARRELS 
Fresh Feed 
Processed 
VOC - Volatile Organic Compounds 
0 
1.76 
1.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
PD03 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 
25 
25 
25 
25 
7 
52 
24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
CO - Carbon Monoxide 
0 
3.63 
3.63 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P003 
Not reported 

EDR 1D Number 
Database(s) EPA !D Number 

S105505998 
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Map ID 
Direction 
Distance 

~~-~~-~M~A_l!~F_JN_D_l._N_GS_· .. _· ~-~~~ 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

Not reported 
Not Applicable 
01-JUN-72 1 
30600904 
25 

Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
NOx - Nitrogen Oxides 
0 
2.84 
2.84 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
P003 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 

Winter% Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

7 
52 
24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
Organic Compounds 
0 
17.32 
17.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~.· .. ·• 

ASHLAND PETROLEUM (Continued) 

Group Id: Not reported 
P003 EPA EMU Id: 

Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter ¾Throughput Processed: 
Spring ¾Throughput Processed: 

0.24 
0.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P003 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 
25 
25 

Summer %Throughput Processed: 25 
Fall ¾Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility ld: 
Facility Name: 
Address1: 

42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.08 
0.08 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
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Map ID 
DirE!ction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P003 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 

Winter% Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.08 
0.08 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P003 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 
25 

Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.08 
0.08 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P003 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 
25 
25 
25 
25 
7 
52 
24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
0.39 
0.39 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P003 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600904 
25 

Spring % Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value; 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 

24 
8760 
42232 
MILLION CUBIC FEET 
Process Gas 
Burned 
voe -Volatile Organic Compounds 
0 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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MaplD 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

5.74 
5.74 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
CO - Carbon Monoxide 
0 
0.94 
0.94 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
La1/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Burned 
NOx - Nitrogen Oxides 
0 
0.76 
0.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 
25 
25 
7 
52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
Organic Compounds 
0 
12.18 
12.18 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 

Summer ¾Throughput Processed: 25 
Fall %Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

52 
24 
8760 

Database(s) 
EDR ID Number 
EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

~•·· I 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Through Value: 

S105505998 

21116 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

MILLION CUBIC FEET 
Process Gas 
Burned 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0.06 
0.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer%Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong{d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7 
52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.02 
0.02 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 

Summer%Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group·ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0 
0.02 
0.02 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.02 
0.02 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ijL· ~----M~.·A _P~F_1~1'io_•l~lliG~·· _s_.~·· ~~~~•~j 

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group 1d: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
1.624 
1.624 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P004 
Not reported 
Not reported 
Not Applicable 
01-JUN-86 1 
30600904 
25 
25 

Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

52 
24 
8760 
21116 
MILLION CUBIC FEET 
Process Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
10.35 
10.35 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR !D Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) S105505998 

sec Id: 30500503 
Winter %Throughput Processed: 28 
Spring %Throughput Processed: 27 
Summer% Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Processed 
Ammonia 
0.001 
0 
0.001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600503 
28 
27 

Summer% Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Processed 
Organic Compounds 
1.125 
0 
1.125 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P009 
Not reported 
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Map ID 
Direction 
Distance 

~·· . >MAP FINPJNG&, 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

Not reported 
Not Applicable 
01-JUN-58 1 
30600503 
28 

Spring ¾Throughput Processed: 27 
Summer %Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Processed 
VOC ~ Volatile Organic Compounds 
1.125 
0 
1.125 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81 25 6 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600508 
28 
27 
24 
21 
7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Processed 
Organic Compounds 
0.033 
0 
0.033 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 264 

CDF012992 



Map ID 
Direction 
Distance 

I 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600508 

Winter %Throughput Processed: 28 
Spring % Throughput Processed: 27 
Summer %Throughput Processed: 24 
Fall % Throughput Processed: 21 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

24 
8760 
543706.9 
1 000 GALLONS 
Wastewater 
Processed 
voe -Volatile Organic Compounds 
0.033 
0 
0.033 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600516 
28 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
Ammonia 
4.878 
0 
4.878 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

EDR ID Number 
Database(s) EPA ID Number 

8105505998 
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Map ID 
Direction 
Distance 

~ •.. I 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

Canton, OH 44 706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600516 
28 
27 

Summer %Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
Organic Compounds 
9.975 
0 
9.975 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600516 
28 
27 
24 
21 
7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
VOC - Volatile Organic Compounds 
9.975 
0 
9.975 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

1576002006 
Marathon Petroleum Company LP~ Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600517 
28 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
Ammonia 
0.142 
0 
0.142 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600517 
28 

Spring %Throughput Processed: 27 
Summer %Throughput Processed: 24 
Fall % Throughput Processed: 21 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
Organic Compounds 
0.536 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance EDR ID Number 

Elevation Site Database(s) EPA ID Number 
----------------------

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

D 
0.536 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/ -81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600517 
28 
27 

Summer% Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
VOC - Volatile Organic Compounds 
0.536 
0 
0.536 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81 256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600519 
28 
27 

Summer %Throughput Processed: 24 
Fall % Throughput Processed: 21 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
543706.9 
1 ODD GALLONS 
Wastewater 

5105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Throughput 
Organic Compounds 
0.014 
0 
0.014 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600519 
28 
27 

Summer% Throughput Processed: 24 
Fall %Throughput Processed: 21 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
voe -Volatile Organic Compounds 
0.014 
0 
0.014 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81 25 6 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600520 
28 
27 
24 
21 
7 
52 
24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer % Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

543706.9 
1000 GALLONS 
Wastewater 
Throughput 
Ammonia 
0.001 
0 
0.001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600520 
28 
27 
24 
21 
7 
52 
24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
Organic Compounds 
0.059 
0 
0.059 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P009 
Not reported 
Not reported 
Not Applicable 
01-JUN-58 1 
30600520 
28 

Spring %Throughput Processed: 27 
Summer% Throughput Processed: 24 
Fall % Throughput Processed: 21 
Days Week: 7 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
· Direction 

Distance 
Elevation Site 

~-· 
- - - -

• MAPFII/DfNGS 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

24 
8760 
543706.9 
1000 GALLONS 
Wastewater 
Throughput 
voe -Volatile Organic Compounds 
0.059 
0 
0.059 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P023 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

52 
24 
8760 
10091.52 
MILLION GALLONS 
Cooling Water 
Circulated 
Organic Compounds 
3.53 
0 
3.53 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P023 
Not reported 
Not reported 
Not Applicable 
01-JUN-551 
30600701 
25 
25 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 271 

CDF012999 



Map ID 
Direction 
Distance 
Elevation Site 

I 

ASHLAND PETROLEUM (Continued) 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7 
52 
24 
8760 
10091.52 
MILLION GALLONS 
Cooling Water 
Circulated 
PE (Filt) - Primary PM, Filterable Portion Only 
22.33 
0 
22.33 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
P023 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 
25 
25 

Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

52 
24 
8760 
10091.52 
MILLION GALLONS 
Cooling Water 
Circulated 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
22.33 
0 
22.33 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P023 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 5105505998 

sec Id: 30500701 
Winter %Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

24 
8760 
10091.52 
MILLION GALLONS 
Cooling Water 
Circulated 
PM2.5 (FIL T) ~ Primary PM2.5, Filterable Portion Only 
22.33 
0 
22.33 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81 25 6 
Not reported 
P023 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

24 
8760 
10091.52 
MILLION GALLONS 
Cooling Water 
Circulated 
VOC - Volatile Organic Compounds 
3 
0 
3 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
P024 
Not reported 

TC3368308.2s Page 273 

CDF013001 



Map!D 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

Not reported 
Not Applicable 
01-JUN-55 1 
30600701 
25 

Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacjty: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
10932.48 
MILLION GALLONS 
Cooling Water 
Circulated 
Organic Compounds 
3.83 
0 
3.83 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P024 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 

Winter% Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long( d m s ): 

7 
52 
24 
8760 
10932.48 
MILLION GALLONS 
Cooling Water 
Circulated 
PE (Filt) - Primary PM, Filterable Portion Only 
27.32 
0 
27.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA 1D Number 

S105505998 

TC3368308.2s Page 27 4 
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Map ID 
Direction 
Distance 

MAl?,f'lNDINGS I 

Elevation Site 
EDR ID Number 

Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

Not reported 
P024 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 
25 
25 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7 
52 
24 
8760 
10932.48 
MILLION GALLONS 
Cooling Water 
Circulated 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
27.32 
0 
27.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P024 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

24 
8760 
10932.48 
MILLION GALLONS 
Cooling Water 
Circulated 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
27.32 
0 
27.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

S105505998 
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Map ID 
Direction 
Distance 

l!,IAP' FINDINGS I 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P024 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
30600701 
25 
25 

Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

52 
24 
8760 
10932.48 
MILLION GALLONS 
Cooling Water 
Circulated 
voe -Volatile Organic Compounds 
3.25 
0 
3.25 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44 706 
Stark 
404620/-81256 
Not reported 
P801 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600801 

Winter %Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

52 
24 
8760 
28859 
1 000 BARRELS 
Refinery Feed 
Processed 
Organic Compounds 
53.488 
0 
53.488 

EDR 1D Number 
Database(s) EPA ID Number 

5105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 1576002006 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
P801 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
30600801 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
28859 
1 ODO BARRELS 
Refinery Feed 
Processed 
VOC - Volatile Organic Compounds 
48.26 
0 
48.26 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
T028 
Not reported 
Not reported 
Not Applicable 
01-JUN-47 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

7 
52 
24 
8760 
19426 
1 ODO GALLONS 
Gasoline 
Throughput 
Organic Compounds 
4.25 

EDR ID Number 
Database(s) EPA !D Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

0 
4.25 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
T028 
Not reported 
Not reported 
Not Applicable 
01-JUN-47 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
19426 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
4.25 
0 
4.25 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
T030 
Not reported 
Not reported 
Not Applicable 
01-JUN-51 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
12665 
1000 GALLONS 
Gasoline 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 278 

CDF013006 



Map ID 
Direction 
Distance 

~·· 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Throughput 
Organic Compounds 
1.06 
0 
1.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T030 
Not reported 
Not reported 
Not Applicable 
01-JUN-51 1 
40301107 

Winter %Throughput Processed: 25 
Spring ¾Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

24 
8760 
12665 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
1.06 
0 
1.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
T033 
Not reported 
Not reported 
Not Applicable 
01-JAN-02 1 
40301107 

Winter% Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

52 
24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 279 
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Map ID 
Direction 
Distance 

I 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

3353 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.38 
0 
1.38 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T033 
Not reported 
Not reported 
Not Applicable 
01-JAN-02 1 
40301107 
25 

Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
3353 
1000 GALLONS 
Gasoline 
Throughput 
voe - Volatile Organic Compounds 
1.38 
0 
1.38 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
T036 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
40301107 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 280 

CDF013008 



Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
15818 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.02 
0 
1.02 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T036 
Not reported 
Not reported 
Not Applicable 
01-JUN-55 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
15818 
1000 GALLONS 
Gasoline 
Throughput 
voe -Volatile Organic Compounds 
1.02 
0 
1.02 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T037 
Not reported 
Not reported 
Not Applicable 
01-JAN-081 
40301107 
25 
25 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 

TC3368308.2s Page 281 
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Map ID 
Direction 
Distance 

\I 
EDR 1D Number 

Elevation Site Database(s) EPA ID Number 
----------------------------

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
20677 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.74 
0 
1.74 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T037 
Not reported 
Not reported 
Not Applicable 
01-JAN-08 1 
40301107 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer%Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

24 
8760 
20677 
1000 GALLONS 
Gasoline 
Throughput 
voe -Volatile Organic Compounds 
1.74 
0 
1.74 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81 25 6 
Not reported 
T038 
Not reported 
Not reported 
Not Applicable 
01-JUN-56 1 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

sec Id: 40301117 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

25 
25 

Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

7 
52 
24 
8760 
141573 
1000 GALLONS 
Crude Oil 
Throughput 
Organic Compounds 
1.17 
0 
1."17 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T038 
Not reported 
Not reported 
Not Applicable 
01-JUN-56 1 
40301117 
25 

Spring ¾Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

7 
52 
24 
8760 
141573 
1000 GALLONS 
Crude Oil 
Throughput 
VOC - Volatile Organic Compounds 
1.17 
0 
1.17 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T040 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 283 
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Map ID 
Direction 
Distance 

~ . •·: 'MAP FINDINGS I 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Not reported 
Not Applicable 
01-JUN-70 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
12563 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.61 
0 
1.61 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T040 
Not reported 
Not reported 
Not Applicable 
01-JUN-70 1 
40301107 
25 
25 

Summer¾Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

24 
8760 
12563 
1000 GALLONS 
Gasoline 
Throughput 
voe - Volatile Organic Compounds 
1.61 
0 
1.61 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 I -81 25 6 

S105505998 
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Map ID 
Direction 
Distance 

~~~-~~-···_MA_:_·•~_F_l~ND_J_N_G_S~· --~~~ 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

Not reported 
T041 
Not reported 
Not reported 
Not Applicable 
01-JUN-70 1 
40301117 
25 

Spring ¾Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
72121 
1000 GALLONS 
Crude Oil 
Throughput 
Organic Compounds 
2.4 
0 
2.4 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
T041 
Not reported 
Not reported 
Not Applicable 
01-JUN-70 1 
40301117 
25 
25 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 

52 
24 
8760 
72121 
1000 GALLONS 
Crude Oil 
Throughput 
VOC - Volatile Organic Compounds 
2.4 
0 
2.4 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

; MAP ~JNbiNGS 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Canton, OH 44 706 
Stark 
40 46 20 /-81256 
Not reported 
T043 
Not reported 
Not reported 
Not Applicable 
01-JUN-64 1 
40301180 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Lon9(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

141369 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
2.5 
0 
2.5 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81 25 6 
Not reported 
T043 
Not reported 
Not reported 
Not Applicable 
01-JUN-64 1 
40301180 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

7 
52 
24 
8760 
141369 
1000 GALLONS 
Gasoline 
Throughput 
voe - Volatile Organic Compounds 
2.5 
0 
2.5 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

MAPJ;1NDINGS I 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T046 
Not reported 
Not reported 
Not Applicable 
01-JUN-51 1 
40301107 
25 

Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

52 
24 
8760 
188871 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
3.7 
0 
3.7 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T046 
Not reported 
Not reported 
Not Applicable 
01-JUN-51 1 
40301107 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer¾Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

7 
52 
24 
8760 
188871 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
3.7 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

·. MAPFINDINGS. 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0 
3.7 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046 20 /-81256 
Not reported 
T050 
Not reported 
Not reported 
Not Applicable 
01-JUN-741 
40301107 

Winter %Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 

52 
24 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

8760 
19463 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.7 
0 
1.7 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 I -81 25 6 
Not reported 
T050 
Not reported 
Not reported 
Not Applicable 
01-JUN-74 1 
40301107 
25 
25 
25 
25 
7 
52 
24 
8760 
19463 
1000 GALLONS 
Gasoline 

EDR ID Number 
Database(s) EPA lD Number 

5105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~·.· 

ASHLAND PETROLEUM (Continued) 

Mat Act: Throughput 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

VOC - Volatile Organic Compounds 
1.7 
0 
1.7 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T067 
Not reported 
Not reported 
Not Applicable 
01-JUN-571 
40301107 
25 
25 
25 
25 
7 
52 
24 
8760 
5832 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.14 
0 
1.14 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81 25 6 
Not reported 
T067 
Not reported 
Not reported 
Not Applicable 
01-JUN-57 1 
40301107 
25 
25 

Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 

24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

MAP FIND.INGS 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

5832 
1000 GALLONS 
Gasoline 
Throughput 
voe -Volatile Organic Compounds 
1.14 
0 
1.14 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T082 
Not reported 
Not reported 
Not Applicable 
01-JUN-74 1 
40301009 
25 
25 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

24 
8760 
22903 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.06 
0 
1.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046 20 / -81256 
Not reported 
T082 
Not reported 
Not reported 
Not Applicable 
01-JUN-74 1 
40301009 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall ¾Throughput Processed: 25 
Days Week: 7 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 290 

CDF013018 



Map ID 
Direction 
Distance 
Elevation Site 

MAPflN!:)[NG~C ... ·:·· 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec 1d: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

24 
8760 
22903 
1000 GALLONS 
Gasoline 
Throughput 
voe - Volatile Organic Compounds 
1.06 
0 
1.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44 706 
Stark 
404620/-81 256 
Not reported 
T083 
Not reported 
Not reported 
Not Applicable 
01-JAN-101 
40301025 
25 
25 

Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
25939 
1000 GALLON-YEARS 
Residual Oil 
Storage Capacity 
Organic Compounds 
1.76 
0 
1.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81 256 
Not reported 
T083 
Not reported 
Not reported 
Not Applicable 
01-JAN-10 1 
40301025 
25 
25 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 291 
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Map!D 
Direction 
Distance 
Elevation Site 

Ml,!' FINl3l1\IGS 

ASHLAND PETROLEUM (Continued) 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 

7 
52 
24 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 

8760 
25939 
1000 GALLON-YEARS 
Residua! Oil 
Storage Capacity 
VOC ~ Volatile Organic Compounds 
1.76 
0 
1.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T093 
Not reported 
Not reported 
Not Applicable 
01-JAN-10 1 
40301025 
25 
25 
25 
25 
7 
52 
24 
8760 
21803 
1000 GALLON-YEARS 
Residual Oil 
Storage Capacity 
Organic Compounds 
1.52 
0 
1.52 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
T093 
Not reported 
Not reported 
Not Applicable 
01-JAN-10 1 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 292 

CDF013020 



Map ID 
Direction 
Distance 
Elevation Site 

~L---~-~·fA_.A_P_iF_.I_N~DlN~· ·~G_$_· -~-~~~I 
EDR ID Number 

Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 5105505998 

sec Id: 40301025 
Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
21803 
1000 GALLON-YEARS 
Residual Oil 
Storage Capacity 
voe -Volatile Organic Compounds 
1.52 
0 
1.52 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046 20 /-81256 
Not reported 
T094 
Not reported 
Not reported 
Not Applicable 
01-JUN-65 1 
40301023 
25 
25 

Summer% Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

7 
52 
24 
8760 
96339 
1000 GALLONS 
Asphalt 
Throughput 
Organic Compounds 
4.18 
0 
4.18 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T094 
Not reported 

TC3368308.2s Page 293 

CDF013021 



Map ID 
Direction 
Distance 

~~-----·-M_·A_P_. F_l_N~DI_N_G~$~' ----~ 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Not reported 
Not Applicable 
01-JUN-65 1 
40301023 

Winter ¾Tllroughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

24 
8760 
96339 
1000 GALLONS 
Asphalt 
Throughput 
VOC - Volatile Organic Compounds 
4.18 
0 
4.18 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T097 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
40301023 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 

7 
52 
24 
8760 
48871 
1000 GALLONS 
Asphalt 
Throughput 
Organic Compounds 
3.31 
0 
3.31 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 

TC3368308.2s Page 294 
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Map ID 
Direction 
Distance 

~~~~~--!vlA~. J_"<_fJ_N_PlN_G~ll-----~ 

Elevation Site 
EDR ID Number 

Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

Not reported 
T097 
Not reported 
Not reported 
Not Applicable 
01-JUN-72 1 
40301023 
25 
25 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

7 
52 
24 
8760 
48871 
1000 GALLONS 
Asphalt 
Throughput 
voe - Volatile Organic Compounds 
3.31 
D 
3.31 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T130 
Not reported 
Not reported 
Not Applicable 
01-JUN-76 1 
40301107 
25 

Spring %Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

7 
52 
24 
8760 
192587 
1 ODO GALLONS 
Gasoline 
Throughput 
Organic Compounds 
2.205 
D 
2.205 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

S105505998 
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Map ID 
Direction 
Distance 

~~----~M~AP~··_.··~FI_ND~. l_N_G_s_~---~ 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T130 
Not reported 
Not reported 
Not Applicable 
01-JUN-76 1 
40301107 

Winter% Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer ¾Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

24 
8760 
192587 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
2.205 
0 
2.205 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
T142 
Not reported 
Not reported 
Not Applicable 
01-JUN-89 1 
40301107 
25 
25 

Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

51781 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
2.06 
0 
2.06 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 296 
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Map ID 
Direction 
Distance 

~~~--~-M~A_P_. _Fl~N_lll_N~G_i,_~-~-~j 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T142 
Not reported 
Not reported 
Not Applicable 
01-JUN-89 1 
40301107 

Winter %Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
51781 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
2.06 
0 
2.06 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T143 
Not reported 
Not reported 
Not Applicable 
01-JUN-90 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 

7 
52 
24 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

8760 
189679 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.5 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 

TC3368308.2s Page 297 
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Map ID 
Direction 
Distance 
Elevation Site 

I 

ASHLAND PETROLEUM (Continued) 

Stack: D 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

1.5 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T143 
Not reported 
Not reported 
Not Applicable 
01-JUN-90 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
189679 
1 ODD GALLONS 
Gasoline 
Throughput 
voe - Volatile Organic Compounds 
1.5 
D 
1.5 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T148 
Not reported 
Not reported 
Not Applicable 
01-JUN-91 1 
40301107 
25 
25 

Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
12592 
1 ODD GALLONS 
Gasoline 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 298 

CDF013026 



Map ID 
Direction 
Distance 
Elevation Site 

~·.· 

ASHLAND PETROLEUM (Continued) 

Mat Act: Throughput 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d m si. 
Group Id: 
EPA EMU Id• 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id• 

Organic Compounds 
1.63 
0 
1.63 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T148 
Not reported 
Not reported 
Not Applicable 
01-JUN-91 1 
40301107 

Winter% Throughput Processed: 25 
Spring %Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip• 
County Name: 
LaULong(d ms)• 
Group Id: 
EPA EMU Id• 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld• 
Winter %Throughput Processed: 

24 
8760 
12592 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
1.63 
0 
1.63 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T149 
Not reported 
Not reported 
Not Applicable 
01-JUN-91 1 
40301107 
25 

Spring ¾Throughput Processed: 25 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

7 
52 
24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 299 
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Map ID 
Direction 
Distance 

~· .. 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

12289 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.63 
0 
1.63 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T149 
Not reported 
Not reported 
Not Applicable 
01-JUN-91 1 
40301107 
25 
25 

Summer %Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

24 
8760 
12289 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
1.63 
0 
1.63 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T162 
Not reported 
Not reported 
Not Applicable 
01-JUN-94 1 
40301107 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 300 
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Map ID 
Direction 
Distance 

MAPFINOlNGS 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter ¾Throughput Processed: 

52 
24 
8760 
209578 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.58 
0 
1.58 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
T162 
Not reported 
Not reported 
Not Applicable 
01-JUN-94 1 
40301107 
25 

Spring ¾Throughput Processed: 25 
Summer ¾Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility td: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

52 
24 
8760 
209578 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
1.58 
0 
1.58 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T167 
Not reported 
Not reported 
Not Applicable 
01-JUN-95 1 
40301107 
25 
25 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 301 

CDF013029 



MaplD 
Direction 
Distance 

MAP FINDINGS .. 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

25 
25 
7 
52 
24 
8760 
11357 
1 ODO GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.52 
0 
1.52 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T167 
Not reported 
Not reported 
Not Applicable 
01-JUN-95 1 
40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

7 
52 
24 
8760 
11357 
1 ODO GALLONS 
Gasoline 
Throughput 
voe -Volatile Organic Compounds 
1.52 
0 
1.52 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
T169 
Not reported 
Not reported 
Not Applicable 
01-JUN-51 1 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

40301107 
25 
25 

Summer% Throughput Processed: 25 
Fall % Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

52 
24 
8760 
3419 
1000 GALLONS 
Gasoline 
Throughput 
Organic Compounds 
1.24 
0 
1.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
T169 
Not reported 
Not reported 
Not Applicable 
01-JUN-51 1 
40301107 

Winter% Throughput Processed: 25 
Spring % Throughput Processed: 25 
Summer ¾Throughput Processed: 25 
Fall % Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

24 
8760 
3419 
1000 GALLONS 
Gasoline 
Throughput 
VOC - Volatile Organic Compounds 
1.24 
0 
1.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 

I 

PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.034 
0.034 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81 25 6 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM10 (Filt) - Primary PM10, Filterable Portion Only 
0 
0.034 
0.034 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 

EDR ID Number 
Database(s) EPA ID Number 

5105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

EDR ID Number 
Database(s) EPA ID Number 

SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
PM2.5 (Fll T) - Primary PM2.5, Filterable Portion Only 
0 
0.034 
0.034 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
voe -Volatile Organic Compounds 
0 
0.098 
0.098 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

S105505998 
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Map ID 
Direction 
Distance 

~L-----~JvlA-· ~P~F_.J~N-Dt~N_G~.s-~~-~~ 

EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong( d m s ): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

5105505998 

Canton, OH 44706 
Stark 
404620/-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 
0.1 
0.1 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 

Winter% Throughput Processed: a 
Spring % Throughput Processed: 0 
Summer% Throughput Processed: O 
Fall % Throughput Processed: 100 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
Organic Compounds 
0 
0.196 
0.196 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 

MAP F)NDJNGS . I 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
CO - Carbon Monoxide 
0 
1.493 
1.493 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
NOx - Nitrogen Oxides 
0 

EDR ID Number 
Database(s) EPA 1D Number 

S105505998 
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Map ID 
Direction 
Distance 

~~~--~-MAP-· ·-···_r'_JN_. D_J_N_G_S_~-~-~ 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

1.778 
1.778 

1576002006 
Marathon Petroleum Company LP~ Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
SRU #2, #3 TherOx 
Not reported 
Not reported 
Not reported 
Not reported 
Not reported 
30609904 
0 
0 
0 
100 
7 
52 
24 
8760 
37 
MILLION CUBIC FEET 
Process Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
6.786 
6.786 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 
27 
26 
23 
7 
52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

~~~~~--MA~·· ·~:p~·F_I._Nll~!~N_G_S~----~ 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

Burned 
CO - Carbon Monoxide 
0 
0.24 
0.24 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

7 
52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
21.79 
21.79 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 4620 /-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 

52 
24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Desigil Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
7.62 
7.62 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046201-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 23 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

7 
52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

3.95 
3.95 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Garnbrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 I -81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 
27 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 23 
Days Week: 7 
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Map ID 
Direction 
Distance 

~L~-~---MA~· ~P~F~I-N.~D-IN_G_S~-~~~~I 

EDR lD Number 
Elevation Site Database(s) EPA !D Number 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 

52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
1.32 
1.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046201-81 25 6 
Not reported 
8015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 

Spring % Throughput Processed: 27 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 23 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCC-ld: --
Winter% Throughput Processed: 
Spring % Throughput Processed: 

52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
1.32 
1.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 
24 
27 

S105505998 
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Map ID ff · · MAP Flt,lDINGS 
Direction U~----~-~~-~~~~-~~-~~---
Distance EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Summer %Throughput Processed: 26 
Fall % Throughput Processed: 23 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
1.32 
1.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81256 
Not reported 
8015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 

Winter% Throughput Processed: 24 
Spring %Throughput Processed: 27 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 23 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

7 
52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 
0.0003 
0.0003 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 

S105505998 

TC3368308.2s Page 312 

CDF013040 



Map ID 
Direction 
Distance 

I 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fa!I %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

30600104 
24 
27 
26 
23 
7 
52 
24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 ~ Sulfur Dioxide 
0 
7.92 
7.92 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
B015 
193 
mmBTU/hr 
Boiler/Heater 
01-JUN-68 1 
30600104 

Winter %Throughput Processed: 24 
Spring %Throughput Processed: 27 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 23 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

24 
8760 
1426 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
3.81 
3.81 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46201-81256 
Not reported 
B016 
39 

EDR ID Number 
Database{s) EPA ID Number 

S105505998 
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MaplD 
Direction 
Distance 

~~-~--=·~_A_l>_F~I-ND_I_N_G_s_.;._,~· --~~~ 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 

mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
20 
26 
25 
29 
7 
52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
5.77 
5.77 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B016 
39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
20 
26 
25 
29 
7 
52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
6.87 
6.87 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~~· ----~M~A~P_r_.lN_D_I_N~G_s~-~~=~ 

ASHLAND PETROLEUM (Continued) 

Group Id: Not reported 
B016 EPA EMU Id: 

Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 

Winter% Throughput Processed: 20 
Spring %Throughput Processed: 26 
Summer% Throughput Processed: 25 
Fall %Throughput Processed: 29 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
0.76 
0.76 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B016 
39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 

Winter% Throughput Processed: 20 
Spring % Throughput Processed: 26 
Summer %Throughput Processed: 25 
Fall % Throughput Processed: 29 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

7 
52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

0.39 
0.39 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
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Map ID 
Direction 
Distance 

~~-----· ._M~·A_P_F~l~~D_l-N_GS_ .. . _·._. ----~ 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B016 
39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
20 
26 

Summer %Throughput Processed: 25 
Fall %Throughput Processed: 29 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer % Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.13 
0.13 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-8125 6 
Not reported 
B016 
39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
20 
26 
25 
29 
7 
52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.13 
0.13 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

~~-----·-M_A_P_F_i_ND~I_N_G~l:l----~-1 
EDR ID Number 

Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B016 
39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 

Winter ¾Throughput Processed: 20 
Spring ¾Throughput Processed: 26 
Summer ¾Throughput Processed: 25 
Fall ¾Throughput Processed: 29 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 141 
Material Units: MILLION CUBIC FEET 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter ¾Throughput Processed: 
Spring ¾Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
MatAct: 
Pollutant: 
Fugitives: 

Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.13 
0.13 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B016 
39 
mmBTU/hr 
Boiler/Heater 
01-JLIN-70 1 
30600104 
20 
26 
25 
29 
7 
52 
24 
8760 
141 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 

S105505998 
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Map ID 
Direction 
Distance 

~L~~~~~M_A_P_. F_I_ND~I_N~G_&_~-=~~I 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0.78 
0.78 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8016 
39 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 

Winter% Throughput Processed: 20 
Spring %Throughput Processed: 26 
Summer %Throughput Processed: 25 
Fall %Throughput Processed: 29 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 141 
Material Units: MILLION CUBIC FEET 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
0.38 
0.38 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81256 
Not reported 
8019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 
26 
25 
7 
52 
24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 

<MAP FINDllilGS I 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaVLong(d ms}: 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Proc'essed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring ¾Throughput Processed: 

Burned 
CO - Carbon Monoxide 
0 
6.67 
6.67 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 
26 
25 
7 
52 
24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
14.53 
14.53 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

TC3368308.2s Page 319 

CDF013047 



Map ID 
Direction 
Distance 

~~-~~~-'·_MA~P_F_IN~. D~l_N~G_S~----~ 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Laf/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
1.6 
1.6 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 

Summer% Throughput Processed: 26 
Fall % Throughput Processed: 25 

7 
52 

Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0.83 
0.83 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046201-81256 
Not reported 
B019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 

Winter %Throughput Processed: 26 
Spring %Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 7 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 

52 
24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.28 
0.28 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81 25 6 
Not reported 
8019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 

Spring % Throughput Processed: 23 
Summer% Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.28 
0.28 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81 25 6 
Not reported 
8019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 

EDR lD Number 
Database(s) EPA !D Number 

S105505998 

TC3368308.2s Page 321 

CDF013049 



Map ID ~~----'_1v1_AP_,_F~lN_' D~I_N_G_s _____ ~ 
EDR ID Number 

Direction 
Distance 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long( d m s le 
Group Id: 
EPA EMU Id, 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id, 
Winter ¾Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id, 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.28 
0.28 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 
26 
25 
7 
52 
24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B01g 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

SCCld: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

M/>.f' FINDl.l>IGS·•• > 

30600104 
26 
23 

I 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 25 

7 Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

52 
24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
1.66 
1.66 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/-81256 
Not reported 
8019 
51 
mmBTU/hr 
Boiler/Heater 
01-JUN-70 1 
30600104 
26 
23 
26 
25 
7 
52 
24 
8760 
299 
MILLION CUBIC FEET 
Natural Gas 
Burned 
voe - Volatile Organic Compounds 
0 
0.8 
0.8 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8020 
64 

EDR ID Number 
Database(s) EPA 1D Number 

S105505998 
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Map ID 
Direction 
Distance 

MAP FINDIN(;lS I 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group !d: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 
27 
26 
7 
52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
0.23 
0.23 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20/ -81256 
Not reported 
8020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer %Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 

7 
52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
131.52 
131.52 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

. .MAP FIJIID!NGS I 

ASHLAND PETROLEUM (Continued) 

Group Id: Not reported 
8020 EPA EMU Id: 

Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 

Winter %Throughput Processed: 21 
Spring %Throughput Processed: 26 
Summer% Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility !d: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
2.715 
2.715 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer% Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA !D Number 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 

1.41 
1.41 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
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Map ID 
Direction 
Distance 

I\IIAP F.JNDiNGS 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 

Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 

Spring %Throughput Processed: 26 
Summer¾Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec 1d: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

7 
52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Fi1t) - Primary PM, Filterable Portion Only 
0 
0.469 
0.469 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer% Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours'vr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.469 
0.469 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter % Throughput Processed: 
Spring %Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer% Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Tota!: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 

24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.469 
0.469 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer %Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 

52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Pb - Lead 
0 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~L-~~~~·lvlA_. _P_·._F1_N_o1~N~G_s_~---~ 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) S105505998 

Stack: 0.0001 
Total: 0.0001 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81 25 6 
Not reported 
B020 
64 
mmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer %Throughput Processed: 27 
Fall % Throughput Processed: 26 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 

7 
52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
2.82 
2.82 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B020 
64 
rnmBTU/hr 
Boiler/Heater 
01-JUN-58 1 
30600104 
21 
26 

Summer% Throughput Processed: 27 
Fall %Throughput Processed: 26 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 

7 
52 
24 
8760 
508 
MILLION CUBIC FEET 
Natural Gas 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 

MA\' FINDINGS 

Burned 
voe -Volatile Organic Compounds 
0 
1.36 
1.36 

1576002006 

I 

Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 
28 
29 
24 
7 
52 
24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
11.45 
11.45 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 
28 
29 
24 
7 
52 
24 
8760 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map!D 
Direction 
Distance 

MAP FINDINGS . 

Elevation Site 

ASHLAND PETROLEUM (Continued) 

Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring %Throughput Processed: 
Summer %Throughput Processed: 
Fall % Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long{d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
13.63 
13.63 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 
28 
29 
24 
7 
52 
24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
1.5 
1.5 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-641 
30600104 

Winter %Throughput Processed: 19 
Spring %Throughput Processed: 28 
Summer %Throughput Processed: 29 
Fall % Throughput Processed: 24 
Days Week: 7 

EDR ID Number 
Database{s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

t.nAP FINDINGS 

EDR ID Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Weeks Year: 

S105505998 

52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 

0.78 
0.78 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 

Spring %Throughput Processed: 28 
Summer% Throughput Processed: 29 
Fall %Throughput Processed: 24 
Days Week: 7 
Weeks Year: 52 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec 1ct: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.26 
0.26 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
4046 20 / -81256 
Not reported 
B021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-641 
30600104 
19 
28 
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Map ID 
Direction 
Distance 

~L-~~~~~M~A~P_.F_l~N_D_IN_G~$_. ~~---~ 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Summer% Throughput Processed: 29 
Fall %Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
SCCld: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 

7 
52 
24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.26 
0.26 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
8021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 
28 
29 
24 
7 
52 
24 
8760 
281 
MILLION CUBIC FEET 
Natura! Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 
0.26 
0.26 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
8021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

MAP 'FIN01NG$ ··• .. 

EDR 1D Number 
Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) S105505998 

sec Id: 30600104 
Winter %Throughput Processed: 19 
Spring ¾Throughput Processed: 28 
Summer% Throughput Processed: 29 
Fall %Throughput Processed: 24 
Days Week: 7 
Weeks Year: 52 
Hours Day: 24 
Hours Yr: 8760 
Through Value: 281 
Material Units: MILLION CUBIC FEET 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address 1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring ¾Throughput Processed: 

Natural Gas 
Burned 
Pb - Lead 
0 
0.0001 
0.0001 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B021 
50 
mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 
28 

Summer ¾Throughput Processed: 29 
Fall % Throughput Processed: 24 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 

7 
52 
24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
SO2 - Sulfur Dioxide 
0 
1.56 
1.56 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B021 
50 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring %Throughput Processed: 
Summer% Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 
Spring % Throughput Processed: 
Summer %Throughput Processed: 
Fall %Throughput Processed: 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility ld: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 

MAP:f.lNDINGS 

mmBTU/hr 
Boiler/Heater 
01-JUN-64 1 
30600104 
19 
28 
29 
24 
7 
52 
24 
8760 
281 
MILLION CUBIC FEET 
Natural Gas 
Burned 
VOC - Volatile Organic Compounds 
0 
0.75 
0.75 

1576002006 

l 

Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 / -81 25 6 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
23 
26 
26 
25 
7 
52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
CO - Carbon Monoxide 
0 
3.43 
3.43 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

ASHLAND PETROLEUM (Continued) 

Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 

Winter% Throughput Processed: 23 
Spring %Throughput Processed: 26 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
NOx - Nitrogen Oxides 
0 
13.1 
13.1 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 

Winter% Throughput Processed: 23 
Spring % Throughput Processed: 26 
Summer %Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 

7 
52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
Organic Compounds 
0 
1.85 
1.85 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 

EDR lD Number 
Database(s) EPA ID Number 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

~L~~-~--M~A_P_F_IN_. 0_1_N_G_s~~~~~~ 

ASHLAND PETROLEUM (Continued) 

City/State/Zip: Canton, OH 44706 
Stark County Name: 

LaULong(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter %Throughput Processed: 
Spring % Throughput Processed: 

40 46 20 / -81256 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
23 
26 

Summer %Throughput Processed: 26 
Fall %Throughput Processed: 25 
Days Week: 7 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 

52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 

EDR ID Number 
Database(s) EPA ID Number 

S105505998 

Pollutant: 
Fugitives: 

PE (Cond) - Primary PM Condensible Portion Only (All Less than 1 Micron) 
0 

Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
Lat/Long(d ms): 
Group Id: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

0.96 
0.96 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
404620/-81256 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 

Winter% Throughput Processed: 23 
Spring %Throughput Processed: 26 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

7 
52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PE (Filt) - Primary PM, Filterable Portion Only 
0 
0.32 
0.32 
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Map ID 
Direction 
Distance 

~~--~---M_A_P_F_I_ND_'_IN_G_s_. ---~-~ 

EDR ID Number 
Elevation Site Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 
Winter% Throughput Processed: 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 20 /-81256 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-66 1 
30600104 
23 

Spring %Throughput Processed: 26 
Summer% Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput: 
Mat Act: 
Pollutant: 
Fugitives: 
Stack: 
Total: 

Facility Id: 
Facility Name: 
Address1: 
City/State/Zip: 
County Name: 
LaVLong(d ms): 
Group ld: 
EPA EMU Id: 
Design Capacity Unit: 
Design Capacity: 
Design Desc: 
Install Date: 
sec Id: 

7 
52 
24 
B760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM10 (Filt)- Primary PM10, Filterable Portion Only 
0 
0.32 
0.32 

1576002006 
Marathon Petroleum Company LP - Canton Refinery 
2408 Gambrinus Avenue SW 
Canton, OH 44706 
Stark 
40 46 201-81256 
Not reported 
B022 
136 
mmBTU/hr 
Boiler/Heater 
01-JUN-661 
30600104 

Winter %Throughput Processed: 23 
Spring %Throughput Processed: 26 
Summer %Throughput Processed: 26 
Fall % Throughput Processed: 25 
Days Week: 
Weeks Year: 
Hours Day: 
Hours Yr: 
Through Value: 
Material Units: 
Primary Material of Throughput 
Mat Act: 
Pollutant: 
Fugitives: 

7 
52 
24 
8760 
347 
MILLION CUBIC FEET 
Natural Gas 
Burned 
PM2.5 (FIL T) - Primary PM2.5, Filterable Portion Only 
0 

S105505998 
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Map ID 
Direction 
Distance 
Elevation Site 

· MAP FINDINGla I 
EDR ID Number 

Database(s) EPA ID Number 

ASHLAND PETROLEUM (Continued) S105505998 

Stack: 0.32 
Total: 0.32 
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Count: 20 records. 

City 

CANTON 

CANTON 

PERRY TWP 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

CANTON 

EDRID 

1003872351 

1009519726 

1010787762 

2011965675 

8860597 

89106157 

90163318 

91228680 

91240835 

94379264 

97410528 

S102600786 

S102886929 

S102890892 

S102895297 

S102901984 

S103774467 

S105484566 

S105484604 

U004093371 

ORPHAN SUMMARY 

Site Name 

CANTON WORKS DU PONT El DE NEMOURS 

OHIO POWER CO. - CANTON SERVICE CT 

ODOT HIGHWAY BRIDGE 

CANTON METAL RECYCLING 

CANTON SANITATION DEPT 

CASCADE PETROLEUM CO CANTON IND PA 

CANTON STP 

CANTON W\/1/TP 

CANTON W\/1/TP 

CANTON CITY 

CANTON AUTO REPAIR AND TOWING 

HY-WAY INC STATION #671 

Site Address Zip Database(s) 
--

ALLEN & 17TH STS 44708 CERCLIS-NFRAP,DERR 

5300 NAVARRE RD 44701 FTTS,HIST FTTS INSP 

STA SR 21 008.25 B#STA-21-12.R 44708 RCRA-LQG 

2100 SHEPLER CHURCH AVENUE SW 44706 ERNS 

SOUTH CANTON SUBSTATION BRINKE ERNS 

NEAR CANTON, OH; 1000' EAST OF ERNS 

CANTONS SERVICE BLDG WACO POL ERNS 

CANTON SOUTH SUBSTATION ON KIE ERNS 

CANTON OHIO ALGERS INDUSTRIAL ERNS 

CANTON YARD ERNS 

CITY OF CANTON FIRE DEPT HAS C ERNS 

15TH & GEORGETOWN SPILLS 

30TH STREET SPILLS 

2327 W. HUTTON RD W OF SR 83 SPILLS 

WESTBROOK PARK POND SPILLS 

MONUMENT RD & PARK DR SPILLS 

13TH & SUPERIOR ST SPILLS 

MT VERNON BLVD & OVERBROOK SPILLS 

32 ND ST MW@ OVERBROOK SPILLS 

5158 W TUSCARAWAS HWY 44708 LUST,UST 
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To maintain currency of the following federal and state databases, EDR contacts the appropriate governmental agency 
on a monthly or quarterly basis, as required. 

Number of Days to Update: Provides confirmation that EDR is reporting records that have been updated within 90 days 
from the date the government agency made the information available to the public. 

STANDARD ENVIRONMENTAL RECORDS 

Federal NPL site list 

NPL: National Priority List 
National Priorities List (Superfund). The NPL is a subset of CERCLIS and identifies over 1,200 sites for priority 
cleanup under the Superfund Program. NPL sites may encompass relatively large areas. As such, EDR provides polygon 
coverage for over 1,000 NPL site boundaries produced by EPA's Environmental Photographic Interpretation Center 
(EPIC) and regional EPA offices. 

Date of Government Version: 05/08/2012 
Date Data Arrived at EDR: 05/10/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 5 

NPL Site Boundaries 

Sources: 

Source: EPA 
Telephone: N/A 
Last EDR Contact: 07/05/2012 
Next Scheduled EDR Contact: 10/22/2012 
Data Release Frequency: Quarterly 

EPA's Environmental Photographic Interpretation Center {EPIC) 
Telephone: 202-564-7333 

EPA Region 1 
Telephone 617-918-1143 

EPA Region 3 
Telephone 215-814-5418 

EPA Region 4 
Telephone 404-562-8033 

EPA Region 5 
Telephone 312-886-6686 

EPA Region 10 
Telephone 206-553-8665 

Proposed NPL: Proposed National Priority List Sites 

EPA Region 6 
Telephone: 214-655-6659 

EPA Region 7 
Telephone: 913-551-7247 

EPA Region 8 
Telephone: 303-312-6774 

EPA Region 9 
Telephone: 415-94 7-4246 

A site that has been proposed for listing on the National Priorities List through the issuance of a proposed rule 
in the Federal Register. EPA then accepts public comments on the site, responds to the comments, and places on 
the NPL those sites that continue to meet the requirements for listing. 

Date of Government Version: 03/30/2012 
Date Data Arrived at EDR 04/05/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 40 

NPL LIENS: Federal Superfund Liens 

Source: EPA 
Telephone: N/A 
Last EDR Contact: 07/05/2012 
Next Scheduled EDR Contact: 10/22/2012 
Data Release Frequency: Quarterly 

Federal Superfund Liens. Under the authority granted the USEPA by CERCLA of 1980, the USEPA has the authority 
to file liens against real property in order to recover remedial action expenditures or when the property owner 
received notification of potential liability. USEPA compiles a listing of filed notices of Superfund Liens. 

Date of Government Version: 10/15/1991 
Date Data Arrived at EDR: 02/02/1994 
Date Made Active in Reports: 03/30/1994 
Number of Days to Update: 56 

Source: EPA 
Telephone: 202-564-4267 
Last EDR Contact: 08/15/2011 
Next Scheduled EDR Contact 11/28/2011 
Data Release Frequency: No Update Planned 
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Federal Delisted NPL site list 

DELISTED NPL: National Priority List Deletions 
The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) establishes the criteria that the 
EPA uses to delete sites from the NPL. In accordance with 40 CFR 300.425.(e), sites may be deleted from the 
NPL where no further response is appropriate. 

Date of Government Version: 03/30/2012 
Date Data Arrived at EDR: 04/05/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 40 

Federal CERCLIS list 

Source: EPA 
Telephone: N/A 
Last EDR Contact: 07/05/2012 
Next Scheduled EDR Contact: 10/22/2012 
Data Release Frequency: Quarterly 

CERCLIS: Comprehensive Environmental Response, Compensation, and Liability Information System 
CERCLIS contains data on potentially hazardous waste sites that have been reported to the USEPA by states, municipalities, 
private companies and private persons, pursuant to Section 103 of the Comprehensive Environmental Response, Compensation, 
and Liability Act (CERCLA). CERCLIS contains sites which are either proposed to or on the National Priorities 
List (NPL) and sites which are in the screening and assessment phase for possible inclusion on the NPL. 

Date of Government Version: 12/27/2011 
Date Data Arrived at EDR: 02/27/2012 
Date Made Active in Reports: 03/12/2012 
Number of Days to Update: 14 

Source: EPA 
Telephone: 703-412-9810 
Last EDR Contact: 07/05/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Quarterly 

FEDERAL FACILITY: Federal Facility Site Information listing 
A listing of National Priority List (NPL) and Base Realignment and Closure (BRAC) sites found in the Comprehensive 
Environmental Response, Compensation and Liability Information System (CERCLlS) Database where EPA Federal Facilities 
Restoration and Reuse Office is involved in cleanup activities. 

Date of Government Version: 12/10/2010 
Date Data Arrived at EDR: 01/11/2011 
Date Made Active in Reports: 02/16/2011 
Number of Days to Update: 36 

Federal CERCL/S NFRAP site List 

Source: Environmental Protection Agency 
Telephone: 703-603-8704 
Last EDR Contact: 07/13/2012 
Next Scheduled EDR Contact: 10/22/2012 
Data Release Frequency: Varies 

CERCLIS-NFRAP: CERCLIS No Further Remedial Action Planned 
Archived sites are sites that have been removed and archived from the inventory of CERCLIS sites. Archived status 
indicates that, to the best of EPA's knowledge, assessment at a site has been completed and that EPA has determined 
no further steps will be taken to list this site on the National Priorities List (NPL), unless information indicates 
this decision was not appropriate or other considerations require a recommendation for listing at a later time. 
This decision does not necessarily mean that there is no hazard associated with a given site; it only means that, 
based upon available information, the location is not judged to be a potential NPL site. 

Date of Government Version: 12/28/2011 
Date Data Arrived at EDR: 02/27/2012 
Date Made Active in Reports: 03/12/2012 
Number of Days to Update: 14 

Federal RCRA CORRACTS facilities list 

CORRACTS: Corrective Action Report 

Source: EPA 
Telephone: 703-412-9810 
Last EDR Contact: 07/05/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Quarterly 

CORRACTS identifies hazardous waste handlers with RCRA corrective action activity. 
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Date of Government Version: 08/19/2011 
Date Data Arrived at EDR: 08/31/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 132 

Source: EPA 
Telephone: 800-424-9346 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Quarterly 

Federal RCRA non-CORRACTS TSD facilities list 

RCRA-TSDF: RCRA - Treatment, Storage and Disposal 
RCRA!nfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation 
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database 
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste 
as defined by the Resource Conservation and Recovery Act (RCRA). Transporters are individuals or entities that 
move hazardous waste from the generator offsite to a facility that can recycle, treat, store, or dispose of the 
waste. TSDFs treat, store, or dispose of the waste. 

Date of Government Version: 03/15/2012 
Date Data Arrived at EDR: 04/04/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 41 

Federal RCRA generators list 

RCRA-LQG: RCRA - Large Quantity Generators 

Source: Environmental Protection Agency 
Telephone: 312-886-6186 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Quarterly 

RCRAlnfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation 
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments {HSWA) of 1984. The database 
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste 
as defined by the Resource Conservation and Recovery Act (RCRA). Large quantity generators (LQGs) generate 
over 1,000 kilograms (kg) of hazardous waste, or over 1 kg of acutely hazardous waste per month. 

Date of Government Version: 03/15/2012 
Date Data Arrived at EDR: 04/04/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 41 

RCRA-SQG: RCRA - Small Quantity Generators 

Source: Environmental Protection Agency 
Telephone: 312-886-6186 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Quarterly 

RCRAlnfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation 
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database 
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste 
as defined by the Resource Conservation and Recovery Act (RCRA). Small quantity generators (SQGs) generate 
between 100 kg and 1,000 kg of hazardous waste per month. 

Date of Government Version: 03/15/2012 
Date Data Arrived at EDR: 04/04/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 41 

Source: Environmental Protection Agency 
Telephone: 312-886-6186 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Quarterly 

RCRA-CESQG: RCRA - Conditionally Exempt Small Quantity Generators 
RCRAlnfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation 
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database 
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste 
as defined by the Resource Conservation and Recovery Act (RCRA). Conditionally exempt small quantity generators 
(CESQGs) generate less than 100 kg of hazardous waste, or less than 1 kg of acutely hazardous waste per month. 

Date of Government Version: .03/15/2012 
Date Data Arrived at EDR: 04/04/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 41 

Source: Environmental Protection Agency 
Telephone: 312-886-6186 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Varies 
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Federal institutional controls I engineering controls registries 

US ENG CONTROLS: Engineering Controls Sites List 
A listing of sites with engineering controls in place. Engineering controls include various forms of caps, building 
foundations, liners, and treatment methods to create pathway elimination for regulated substances to enter environmental 
media or effect human health. 

Date of Government Version: 12/30/2011 
Date Data Arrived at EDR: 12/30/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 11 

US INST CONTROL: Sites with Institutional Controls 

Source: Environmental Protection Agency 
Telephone: 703-603-0695 
Last EDR Contact: 06/11/2012 
Next Scheduled EDR Contact: 09/24/2012 
Data Release Frequency: Varies 

A listing of sites with institutional controls in place. Institutional controls include administrative measures, 
such as groundwater use restrictions, construction restrictions, property use restrictions, and post remediation 
care requirements intended to prevent exposure to contaminants remaining on site. Deed restrictions are generally 
required as part of the institutional controls. 

Date of Government Version: 12/30/2011 
Date Data Arrived at EDR: 12/30/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 11 

Federal ERNS list 

ERNS: Emergency Response Notification System 

Source: Environmental Protection Agency 
Telephone: 703-603-0695 
Last EDR Contact: 06/11/2012 
Next Scheduled EDR Contact: 09/24/2012 
Data Release Frequency: Varies 

Emergency Response Notification System. ERNS records and stores information on reported releases of oil and hazardous 
substances. 

Date of Government Version: 04/02/2012 
Date Data Arrived at EDR: 04/03/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 72 

State- and tribal - equivalent CERCLIS 

Source: National Response Center, United States Coast Guard 
Telephone: 202-267-2180 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Annually 

SHWS: This state does not maintain a SHWS list. See the Federal CERCLIS list and Federal NPL list. 
State Hazardous Waste Sites. State hazardous waste site records are the states' equivalent to CERCLIS. These sites 
may or may not already be listed on the federal CERCLIS list. Priority sites planned for cleanup using state funds 
(state equivalent of Superfund) are identified along with sites where cleanup wilt be paid for by potentially 
responsible parties. Available information varies by state. 

Date of Government Version: N/A 
Date Data Arrived at EDR: N/A 
Date Made Active in Reports: N/A 
Number of Days to Update: N/A 

Source: Ohio EPA 
Telephone: 614-644-2924 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: N/A 

DERR: Division of Emergency & Remedial Response's Database 
The DERR listings contains sites from all of Ohio that are in the Division of Emergency and Remedial Response 
(DERR) database, which _is an index of sites for which our district offices maintain files. The database is NOT 
a record of contaminated sites or sites suspected of contamination. Not all sites in the database are contaminated, 
and a site's absence from the database does not imply that it is uncontaminated. 

Date of Government Version: 05/21/2012 
Date Data Arrived at EDR: 05/23/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 34 

Source: Ohio EPA, Div. of Emergency and Remedial Response 
Telephone: 614~644-3538 
Last EDR Contact: 05/21/2012 
Next Scheduled EDR Contact: 09/03/2012 
Data Release Frequency: Semi-Annually 
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State and tribal landfill and/or solid waste disposal site lists 

SWF/LF: Licensed Solid Waste Facilities 
Solid Waste Facilities/Landfill Sites. SWF/LF type records typically contain an inventory of solid waste disposal 
facilities or landfills in a particular state. Depending on the state, these may be active or inactive facilities 
or open dumps that failed to meet RCRA Subtitle D Section 4004 criteria for solid waste landfills or disposal 
sites. 

Date of Government Version: 04/12/2012 
Date Data Arrived at EDR: 04/16/2012 
Date Made Active in Reports: 05/17/2012 
Number of Days to Update: 31 

State and tribal leaking storage tank lists 

LUST: Leaking Underground Storage Tank File 

Source: Ohio Environmental Protection Agency 
Telephone: 614-644-2621 
Last EDR Contact: 07/13/2012 
Next Scheduled EDR Contact: 10/29/2012 
Data Release Frequency: Annually 

Leaking Underground Storage Tank Incident Reports. LUST records contain an inventory of reported leaking underground 
storage tank incidents. Not all states maintain these records, and the information stored varies by state. 

Date of Government Version: 04/27/2012 
Date Data Arrived at EDR: 05/23/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 34 

UNREG L TANKS: Ohio Leaking UST File 

Source: Department of Commerce 
Telephone: 614-752-8200 
Last EDR Contact: 05/23/2012 
Next Scheduled EDR Contact: 09/03/2012 
Data Release Frequency: Quarterly 

A suspected or confirmed release of petroleum from a non-regulated UST. 

Date of Government Version: 08/25/1999 
Date Data Arrived at EDR: 08/19/2003 
Date Made Active in Reports: 08/26/2003 
Number of Days to Update: 7 

Source: Department of Commerce 
Telephone: 614-752-7938 
Last EDR Contact: 08/01/2003 
Next Scheduled EDR Contact: N/A 
Data Release Frequency: No Update Planned 

INDIAN LUST RB: Leaking Underground Storage Tanks on Indian Land 
LUSTs on Indian land in Colorado, Montana, North Dakota, South Dakota, Utah and Wyoming. 

Date of Government Version: 08/18/2011 
Date Data Arrived at EDR: 08/19/2011 
Date Made Active in Reports: 09/13/2011 
Number of Days to Update: 25 

Source: EPA Region 8 
Telephone: 303-312-6271 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Quarterly 

INDIAN LUST R7: Leaking Underground Storage Tanks on Indian Land 
LUSTs on Indian land in Iowa, Kansas, and Nebraska 

Date of Government Version: 02/07/2012 
Date Data Arrived at EDR: 02/17/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 88 

Source: EPA Region 7 
Telephone: 913-551-7003 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 

INDIAN LUST R6: Leaking Underground Storage Tanks on Indian Land 
LUSTs on Indian land in New Mexico and Oklahoma. 

Date of Government Version: 09/12/2011 
Date Data Arrived at EDR: 09/13/2011 
Date Made Active in Reports: 11/11/2011 
Number of Days to Update: 59 

Source: EPA Region 6 
Telephone: 214-665-6597 
Last EDR Contact: 04/23/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 
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INDIAN LUST R1: Leaking Underground Storage Tanks on Indian Land 
A listing of leaking underground storage tank locations on Indian Land. 

Date of Government Version: 04/12/2012 
Date Data Arrived at EDR: 05/09/2012 
Date Made Active in Reports: 07/10/2012 
Number of Days to Update: 62 

Source: EPA Region 1 
Telephone: 617-918-1313 
Last EDR Contact: 05/01/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 

INDIAN LUST R10: Leaking Underground Storage Tanks on Indian Land 
LUSTs on Indian land in Alaska, Idaho, Oregon and Washington. 

Date of Government Version: 05/07/2012 
Date Data Arrived at EDR: 05/08/2012 
Date Made Active in Reports: 07/10/2012 
Number of Days to Update: 63 

Source: EPA Region 1 O 
Telephone: 206-553-2857 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Quarterly 

INDIAN LUST R9: Leaking Underground Storage Tanks on Indian Land 
LUSTs on Indian land in Arizona, California, New Mexico and Nevada 

Date of Government Version: 05/25/2012 
Date Data Arrived at EDR: 05/25/2012 
Date Made Active ln Reports: 07/16/2012 
Number of Days to Update: 52 

Source: Environmental Protection Agency 
Telephone: 415-972-3372 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Quarterly 

INDIAN LUST R4: Leaking Underground Storage Tanks on Indian Land 
LUSTs on Indian land in Florida, Mississippi and North Carolina. 

Date of Government Version: 12/14/2011 
Date Data Arrived at EDR: 12/15/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 26 

State and tribal registered storage tank lists 

UST: Underground Storage Tank Tank File 

Source: EPA Region 4 
Telephone: 404-562-8677 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Semi-Annually 

Registered Underground Storage Tanks. UST's are regulated under Subtitle I of the Resource Conservation and Recovery 
Act (RCRA) and must be registered with the state department responsible for administering the UST program. Available 
information varies by state program. 

Date of Government Version: 01/25/2012 
Date Data Arrived at EDR: 01/25/2012 
Date Made Active in Reports: 03/14/2012 
Number of Days to Update: 49 

Source: Department of Commerce 
Telephone: 614-752-8200 
Last EDR Contact: 06/29/2012 
Next Scheduled EDR Contact: 09/03/2012 
Data Release Frequency: Quarterly 

INDIAN UST R1: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 1 (Connecticut, Maine, Massachusetts, New Hampshire, Rhode Island, Vermont and ten Tribal 
Nations). 

Date of Government Version: 04/12/2012 
Date Data Arrived at EDR: 05/02/2012 
Date Made Active in Reports: 07/16/2012 
Number of Days to Update: 75 

Source: EPA, Region 1 
Telephone: 617-918-1313 
Last EDR Contact: 05/01/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 
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INDIAN UST RB: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 8 (Colorado, Montana, North Dakota, South Dakota, Utah, Wyoming and 27 Tribal Nations). 

Date of Government Version: 08/18/2011 
Date Data Arrived at EDR 08/19/2011 
Date Made Active in Reports: 09/13/2011 
Number of Days to Update: 25 

Source: EPA Region 8 
Telephone: 303-312-6137 
Last EDR Contact 04/30/2012 
Next Scheduled EDR Contact 08/13/2012 
Data Release Frequency: Quarterly 

INDIAN UST R10: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
!and in EPA Region 10 (Alaska, Idaho, Oregon, Washington, and Tribal Nations). 

Date of Government Version: 05/07/2012 
Date Data Arrived at EDR: 05/08/2012 
Date Made Active in Reports: 07/16/2012 
Number of Days to Update: 69 

Source: EPA Region 10 
Telephone: 206-553-2857 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact 08/13/2012 
Data Release Frequency: Quarterly 

INDIAN UST R4: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 4 (Alabama, Florida, Georgia, Kentucky, Mississippi, North Carolina, South Carolina, Tennessee 
and Tribal Nations) 

Date of Government Version: 12/14/2011 
Date Data Arrived at EDR: 12/15/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 26 

Source: EPA Region 4 
Telephone: 404-562-9424 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Semi-Annually 

IND!AN UST R5: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 5 (Michigan, Minnesota and Wisconsin and Tribal Nations). 

Date of Government Version: 02/28/2012 
Date Data Arrived at EDR: 02/29/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 76 

Source: EPA Region 5 
Telephone: 312-886-6136 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 

INDIAN UST R9: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 9 (Arizona, California, Hawaii, Nevada, the Pacific Islands, and Tribal Nations). 

Date of Government Version: 11/28/2011 
Date Data Arrived at EDR: 11/29/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 42 

Source: EPA Region 9 
Telephone: 415-972-3368 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Quarterly 

INDIAN UST R7: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 7 (Iowa, Kansas, Missouri, Nebraska, and 9 Tribal Nations). 

Date of Government Version: 02/07/2012 
Date Data Arrived at EDR: 02/17/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 88 

Source: EPA Region 7 
Telephone: 913-551-7003 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 
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INDIAN UST R6: Underground Storage Tanks on Indian Land 
The Indian Underground Storage Tank (UST) database provides information about underground storage tanks on Indian 
land in EPA Region 6 (Louisiana, Arkansas, Oklahoma, New Mexico, Texas and 65 Tribes). 

Date of Government Version: 05/10/2011 
Date Data Arrived at EDR: 05/11/2011 
Date Made Active in Reports: 06/14/2011 
Number of Days to Update: 34 

FEMA UST: Underground Storage Tank Listing 

Source: EPA Region 6 
Telephone: 214-665-7591 
Last EDR Contact: 04/23/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Semi-Annually 

A listing of all FEMA owned underground storage tanks. 

Date of Government Version: 01/01/2010 
Date Data Arrived at EDR: 02/16/2010 
Date Made Active in Reports: 04/12/2010 
Number of Days to Update: 55 

Source: FEMA 
Telephone: 202-646-5797 
Last EDR Contact: 07/12/2012 
Next Scheduled EDR Contact: 10/29/2012 
Data Release Frequency: Varies 

State and tribal institutional control I engineering control registries 

ENG CONTROLS: Sites with Engineering Controls 
A database that tracks properties with engineering controls. 

Date of Government Version: 05/15/2012 
Date Data Arrived at EDR: 05/16/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 41 

Source: Ohio EPA 
Telephone: 614-644-2306 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Semi-Annually 

INST CONTROL: Sites with Institutional Engineering Controls 
A database that tracks properties with institutional controls. 

Date of Government Version: 05/15/2012 
Date Data Arrived at EDR: 05/16/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 41 

Source: Ohio Environmental Protection Agency 
Telephone: 614-644-2306 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Semi-Annually 

HIST INST CONTROLS: Institutional Controls Database 
"Institutional control" ls a restriction that is recorded in the same manner as a deed which limits access to 
or use of the property such that exposure to hazardous substances or petroleum are effectively and reliably eliminated 
or mitigated. Examples of institutional controls include land and water use restrictions. This database is no 
longer updated or maintained by the state agency. 

Date of Government Version: 05/10/2005 
Date Data Arrived at EDR: 04/06/2006 
Date Made Active in Reports: 05/04/2006 
Number of Days to Update: 28 

Source: Ohio EPA 
Telephone: 614-644-2306 
Last EDR Contact: 06/02/2008 
Next Scheduled EDR Contact: 09/01/2008 
Data Release Frequency: No Update Planned 

HIST ENG CONTROLS: Operation & Maintenance Agreements Database 
Volunteers that complete a voluntary action that relies on the ongoing operation and maintenance (O&M) of an 
engineered control to make the site protective (e.g" cap systems and ground water treatment systems) must enter 
into a legally binding agreement with the Ohio EPA before the director issues a covenant not to sue. This O&M 
Agreement must describe how the remedy is constructed and how itwill be monitored, maintained and repaired. It 
also lays out inspection opportunities for the agency. Companies must document that they have the financial capability 
to operate any remedy relied on, before the agency will agree to enter into the O&M Agreement. The statute requires 
that the agency be notified of any change in ownership. This database is no longer updated or maintained by the 
state agency. 
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Date of Government Version: 05/10/2005 
Date Data Arrived at EDR: 04/04/2006 
Date Made Active in Reports: 05/04/2006 
Number of Days to Update: 30 

State and tribal voluntary cleanup sites 

VCP: Voluntary Action Program Sites 
Site involved in the Voluntary Action Program. 

Date of Government Version: 05/15/2012 
Date Data Arrived at EDR: 05/16/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 41 

INDIAN VCP R7: Voluntary Cleanup Priority Lisitng 

Source: Ohio EPA 
Telephone: 614-644-2306 
Last EDR Contact: 06/02/2008 
Next Scheduled EDR Contact: 09/01/2008 
Data Release Frequency: No Update Planned 

Source: Ohio EPA, Voluntary Action Program 
Telephone: 614-728-1298 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Semi-Annually 

A listing of voluntary cleanup priority sites located on Indian Land located in Region 7. 

Date of Government Version: 03/20/2008 
Date Data Arrived at EDR: 04/22/2008 
Date Made Active in Reports: 05/19/2008 
Number of Days to Update: 27 

INDIAN VCP R1: Voluntary Cleanup Priority Listing 

Source: EPA, Region 7 
Telephone: 913-551-7365 
Last EDR Contact: 04/20/2009 
Next Scheduled EDR Contact: 07/20/2009 
Data Release Frequency: Varies 

A listing of voluntary cleanup priority sites located on Indian Land located in Region 1. 

Date of Government Version: 02/17/2012 
Date Data Arrived at EDR: 04/03/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 42 

State and tribal Brownfields sites 

BROWNFIELDS: Ohio Brownfield Inventory 

Source: EPA, Region 1 
Telephone: 617-918-1102 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Varies 

A statewide brownfields inventory. A brownfield is an abandoned, idled or under-used industrial or commercial 
property where expansion or redevelopment is complicated by known or potential releases of hazardous substances 
and/or petroleum. 

Date of Government Version: 03/21/2012 
Date Data Arrived at EDR: 03/22/2012 
Date Made Active in Reports: 03/28/2012 
Number of Days to Update: 6 

ADDITIONAL ENVIRONMENTAL RECORDS 

Local Brownfield lists 

US BROWNFIELDS: A Listing of Brownfields Sites 

Source: Ohio EPA 
Telephone: 614-644-3748 
Last EDR Contact: 06/20/2012 
Next Scheduled EDR Contact: 10/01/2012 
Data Release Frequency: Varies 

Brownfields are real property, the expansion, redevelopment, or reuse of which may be complicated by the presence 
or potential presence of a hazardous substance, pollutant, or contaminant. Cleaning up and reinvesting in these 
properties takes development pressures off of undeveloped, open land, and both improves and protects the environment 
Assessment, Cleanup and Redevelopment Exchange System (ACRES) stores information reported by EPA Brownfields 
grant recipients on brownfields properties assessed or cleaned up with grant funding as well as information on 
Targeted Brownfields Assessments performed by EPA Regions. A listing of ACRES Brownfield sites is obtained from 
Cleanups in My Community. Cleanups in My Community provides information on BroWnfields properties for which information 
is reported back to EPA, as well as areas served by Brownfields grant programs. 
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Date of Government Version: 06/27/2011 
Date Data Arrived at EDR: 06/27/2011 
Date Made Active in Reports: 09/13/2011 
Number of Days to Update: 78 

Source: Environmental Protection Agency 
Telephone: 202-566-2777 
Last EDR Contact: 06/25/2012 
Next Scheduled EDR Contact 10/08/2012 
Data Release Frequency: Semi-Annually 

Local Lists of Landfill I Solid Waste Disposal Sites 

ODl: Open Dump Inventory 
An open dump is defined as a disposal facility that does not comply with one or more of the Part 257 or Part 258 
Subtitle D Criteria. 

Date of Government Version: 06/30/1985 
Date Data Arrived at EDR: 08/09/2004 
Date Made Active in Reports: 09/17/2004 
Number of Days to Update: 39 

Source: Environmental Protection Agency 
Telephone: 800-424-9346 
Last EDR Contact: 06/09/2004 
Next Scheduled EDR Contact N/A 
Data Release Frequency: No Update Planned 

DEBRIS REGION 9: Torres Martinez Reservation Illegal Dump Site Locations 
A listing of illegal dump sites location on the Torres Martinez Indian Reservation located in eastern Riverside 
County and northern Imperial County, California. 

Date of GoVernment Version: 01/12/2009 
Date Data Arrived at EDR: 05/07/2009 
Date Made Active in Reports: 09/21/2009 
Number of Days to Update: 137 

SWRCY: Recycling Facility Listing 
A listing of recycling facility locations. 

Date of Government Version: 04/16/2012 
Date Data Arrived at EDR: 04/17/2012 
Date Made Active in Reports: 05/11/2012 
Number of Days to Update: 24 

HIST LF: Old Solid Waste Landfill 

Source: EPA, Region 9 
Telephone: 415-947-4219 
Last EDR Contact 07/03/2012 
Next Scheduled EDR Contact 10/08/2012 
Data Release Frequency: No Update Planned 

Source: Ohio EPA 
Telephone: 614-728-5357 
Last EDR Contact 07/13/2012 
Next Scheduled EDR Contact: 10/29/2012 
Data Release Frequency: Varies 

A list of about 1200 old abandoned dumps or landfills. This database was developed from Ohio EPA staff notebooks 
and other information dating from the mid-1970s 

Date of Government Version: 01/01/1980 
Date Data Arrived at EDR: 07/01/2003 
Date Made Active in Reports: 07/17/2003 
Number of Days to Update: 16 

Source: Ohio EPA 
Telephone: 614-644-3749 
Last EDR Contact: 06/26/2003 
Next Scheduled EDR Contact: N/A 
Data Release Frequency: No Update Planned 

INDIAN ODI: Report on the Status of Open Dumps on Indian Lands 
Location of open dumps on Indian land. 

Date of Government Version: 12/31/1998 
Date Data Arrived at EDR: 12/03/2007 
Date Made Active in Reports: 01/24/2008 
Number of Days to Update: 52 

Source: Environmental Protection Agency 
Telephone: 703-308-8245 
Last EDR Contact: 05/07/2012 
Next Scheduled EDR Contact: 08/20/2012 
Data Release Frequ_ency: Varies 

Local Lists of Hazardous waste I Contaminated Sites 

US CDL: Clandestine Drug Labs 
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this 
web site as a public service. It contains addresses of some locations where law enforcement agencies reported 
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites. 
In most cases, the source of the entries is not the Department, and the Department has not verified the entry 
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example, 
contacting local law enforcement and local health departments. 
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Date of Government Version: 03/16/2012 
Date Data Arrived at EDR: 06/12/2012 
Date Made Active in Reports: 07/16/2012 
Number of Days to Update: 34 

COL: Clandestine Drug Lab Locations 

Source: Drug Enforcement Administration 
Telephone: 202-307-1000 
Last EDR Contact: 06104/2012 
Next Scheduled EDR Contact 09/17/2012 
Data Release Frequency: Quarterly 

A list of clandestine drug lab sites with environmental impact. This list is extracted from the SPILLS database 
based on the "product" type. 

Date of Government Version: 06/07/2012 
Date Data Arrived at EDR: 06/07/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 19 

Source: Ohio EPA 
Telephone: 614-644-2080 
Last EDR Contact 05/29/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Varies 

US HIST CDL: National Clandestine Laboratory Register 
A listing of clandestine drug lab locations. The U.S. Department of Justice ("the Department") provides this 
web site as a public service. It contains addresses of some locations where law enforcement agencies reported 
they found chemicals or other items that indicated the presence of either clandestine drug laboratories or dumpsites. 
In most cases, the source of the entries is not the Department, and the Department has not verified the entry 
and does not guarantee its accuracy. Members of the public must verify the accuracy of all entries by, for example, 
contacting local law enforcement and local health departments. 

Date of Government Version: 09/01/2007 
Date Data Arrived at EDR: 11/19/2008 
Date Made Active in Reports: 03/30/2009 
Number of Days to Update: 131 

Local Lists of Registered Storage Tanks 

Source: Drug Enforcement Administration 
Telephone: 202-307-1000 
Last EDR Contact: 03/23/2009 
Next Scheduled EDR Contact: 06/22/2009 
Data Release Frequency: No Update Planned 

ARCHIVE UST: Archived Underground Storage Tank Sites 
Underground storage tank records that have been removed from the Underground Storage Tank database. 

Date of Government Version: 01/25/2012 
Date Data Arrived at EDR: 01/25/2012 
Date Made Active in Reports: 03/14/2012 
·Number of Days to .Update: 49 

Local Land Records 

LIENS 2: CERCLA Lien Information 

Source: Department of Commerce, Division of State Fire Marshal 
Telephone: 614-752-7938 
Last EDR Contact 06/29/2012 
Next Scheduled EDR Contact: 09/03/2012 
Data Release Frequency: Quarterly 

A Federal CERCLA ('Superfund') lien can exist by operation of law at any site or property at Which EPA has spent 
Superfund monies. These monies are spent to investigate and address releases and threatened releases of contamination. 
CE RC LIS provides information as to the identity of these sites and properties. 

Date of Government Version: 02/16/2012 
Date Data Arrived at EDR: 03/26/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 80 

LUCIS: Land Use Control Information System 

Source: Environmental Protection Agency 
Telephone: 202-564-6023 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 

LUCI~ contains records of land use control infonnation pertaining to the former Navy Base Realignment and Closure 
properties. 

Date of Government Version: 12/09/2005 
Date Data Arrived at EDR: 12/11/2006 
Date Made Active in Reports: 01/11/2007 
Number of Days to Update: 31 

Source: Department of the Navy 
Telephone: 843-820-7326 
Last EDR Contact: 05121/2012 
Next Scheduled EDR Contact 09/03/2012 
Data Release Frequency: Varies 
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Records of Emergency Release Reports 

HMIRS: Hazardous Materials Information Reporting System 
Hazardous Materials Incident Report System. HMIRS contains hazardous material spill incidents reported to DOT. 

Date of Government Version: 04/01/2012 
Date Data Arrived at EDR: 04/03/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 72 

SPILLS: Emergency Response Database 

Source: U.S. Department of Transportation 
Telephone: 202-366-4555 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Annually 

Incidents reported to the Emergency Response Unit. The focus of the ER program is to minimize the impact on the 
environment from accidental releases, spills, and unauthorized discharges from any fixed or mobile sources. Incidents 
involving petroleum products, hazardous materials, hazardous waste, abandoned drums, or other materials which 
may pose as a pollution threat to the state?s water, !and, or air should be reported immediately. Not all incidents 
included in the database are actual SPILLS, they can simply be reported incidents. 

Date of Government Version: 06/07/2012 
Date Data Arrived at EDR: 06/07/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 19 

Other Ascertainable Records 

RCRA-NonGen: RCRA - Non Generators 

Source: Ohio EPA 
Telephone: 614-644-2084 
Last EDR Contact: 05/29/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Varies 

RCRAlnfo is EPA's comprehensive information system, providing access to data supporting the Resource Conservation 
and Recovery Act (RCRA) of 1976 and the Hazardous and Solid Waste Amendments (HSWA) of 1984. The database 
includes selective information on sites which generate, transport, store, treat and/or dispose of hazardous waste 
as defined by the Resource Conservation and Recovery Act (RCRA). Non-Generators do not presently generate hazardous 
waste. 

Date of Government Version: 03/15/2012 
Date Data Arrived at EDR: 04/04/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 41 

DOT OPS: Incident and Accident Data 

Source: Environmental Protection Agency 
Telephone: 312-886-6186 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Varies 

Department of Transporation, Office of Pipeline Safety Incident and Accident data. 

Date of Government Version: 07/29/2011 
Date Data Arrived at EDR: 08/09/2011 
Date Made Active in Reports: 11/11/2011 
Number of Days to Update: 94 

DOD: Department of Defense Sites 

Source: Department of Transporation, Office of Pipeline Safety 
Telephone: 202-366-4595 
Last EDR Contact: 05/08/2012 
Next Scheduled EDR Contact: 08/20/2012 
Data Release Frequency: Varies 

This data set consists of federally owned or administered lands, administered by the Department of Defense, that 
have any area equal to or greater than 640 acres of the United States, Puerto Rico, and the U.S. Virgin Islands. 

Date of Government Version: 12/31/2005 
Date Data Arrived at EDR: 11/10/2006 
Date Made Active in Reports: 01/11/2007 
Number of Days to Update: 62 

FUDS: Formerly Used Defense Sites 

Source: USGS 
Telephone: 888-275-8747 
Last EDR Contact: 04/16/2012 
Next Scheduled EDR Contact: 07/30/2012 
Data Release Frequency: Semi-Annually 

The listing includes locations of Formerly Used Defense Sites properties where the US Army Corps of Engineers 
is actively working or will take necessary cleanup actions. 
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Date of Government Version: 12/31/2009 
Date Data Arrived at EDR: 08/12/2010 
Date Made Active in Reports: 12/02/201 O 
Number of Days to Update: 112 

CONSENT: Superfund (CERCLA) Consent Decrees 

Source: U.S. Army Corps of Engineers 
Telephone: 202-528-4285 
Last EDR Contact: 06/11/2012 
Next Scheduled EDR Contact: 09/24/2012 
Data Release Frequency: Varies 

Major legal settlements that establish responsibility and standards for cleanup at NPL (Superfund) sites. Released 
periodically by United States District Courts after settlement by parties to litigation matters. 

Date of Government Version: 12/01/2011 
Date Data Arrived at EDR: 01/25/2012 
Date Made Active in Reports: 03/01/2012 
Number of Days to Update: 36 

ROD: Records Of Decision 

Source: Department of Justice, Consent Decree Library 
Telephone: Varies 
Last EDR Contact: 06/27/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Varies 

Record of Decision. ROD documents mandate a permanent remedy at an NPL (Superfund) site containing technical 
and health information to aid in the cleanup. 

Date of Government Version: 02/27/2012 
Date Data Arrived at EDR: 03/14/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 92 

UMTRA: Uranium Mill Tailings Sites 

Source: EPA 
T e!ephone: 703-416-0223 
Last EDR Contact: 06/13/2012 
Next Scheduled EDR Contact: 09/24/2012 
Data Release Frequency: Annually 

Uranium ore was mined by private companies for federal government use in national defense programs. When the mills 
shut down, large piles of the sand-like material (mill tailings) remain after uranium has been extracted from 
the ore. Levels of human exposure to radioactive materials from the piles are low; however, in some cases tailings 
were used as construction materials before the potential health hazards of the tailings were recognized. 

Date of Government Version: 09/14/2010 
Date Data Arrived at EDR: 10/07/2011 
Date Made Active in Reports: 03/01/2012 
Number of Days to Update: 146 

MINES: Mines Master Index File 

Source: Department of Energy 
Telephone: 505-845-0011 
Last EDR Contact: 05/29/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Varies 

Contains all mine identification numbers issued for mines active or opened since 1971. The data also includes 
violation information. 

Date of Government Version: 08/18/2011 
Date Data Arrived at EDR: 09/08/2011 
Date Made Active in Reports: 09/29/2011 
Number of Days to Update: 21 

Source: Department of Labor, Mine Safety and Health Administration 
Telephone: 303-231-5959 

TRIS: Toxic Chemical Release Inventory System 

Last EDR Contact: 06/05/2012 
Next Scheduled EDR Contact: 09/17/2012 
Data Release Frequency: Semi-Annually 

Toxic Release Inventory System. TRIS identifies facilities which release toxic chemicals to the air, water and 
land in reportable quantities under SARA Title Ill Section 313. 

Date of Government Version: 12/31/2009 
Date Data Arrived at EDR: 09/01/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 131 

TSCA: Toxic Substances Control Act 

Source: EPA 
Telephone: 202-566-0250 
Last EDR Contact 05/29/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Annually 

Toxic Substances Control Act. TSCA identifies manufacturers and importers of chemical substances included on the 
TSCA Chemical Substance Inventory list. It includes data on the production volume of these substances by plant 
site. 
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Date of Government Version: 12/31/2006 
Date Data Arrived at EDR: 09/29/2010 
Date Made Active in Reports: 12/02/201 O 
Number of Days to Update: 64 

Source; EPA 
Telephone: 202-260-5521 
Last EDR Contact 06/29/2012 
Next Scheduled EDR Contact: 10/08/2012 
Data Release Frequency: Every 4 Years 

FTTS: F!FRA/ TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)fTSCA (Toxic Substances Control Act) 
FTTS tracks administrative cases and pesticide enforcement actions and compliance activities related to FIFRA, 
TSCA and EPCRA (Emergency Planning and Community Right-to-Know Act). To maintain currency, EDR contacts the 
Agency on a quarterly basis. 

Date of Government Version: 04/09/2009 
Date Data Arrived at EDR: 04/16/2009 
Date Made Active in Reports: 05/11/2009 
Number of Days to Update: 25 

Source: EPNOffice of Prevention, Pesticides and Toxic Substances 
Telephone: 202-566-1667 
Last EDR Contact: 05/23/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Quarterly 

FTTS INSP: FIFRN TSCA Tracking System - FIFRA (Federal Insecticide, Fungicide, & Rodenticide Act)ffSCA (Toxic Substances Control Act) 
A listing of FIFRMSCA Tracking System (FTTS) inspections and enforcements. 

Date of Government Version: 04/09/2009 
Date Data Arrived at EDR: 04/16/2009 
Date Made Active in Reports: 05/11/2009 
Number of Days to Update: 25 

Source: EPA 
Telephone: 202-566-1667 
Last EDR Contact: 05/23/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Quarterly 

HIST FTTS: FIFRAfTSCA Tracking System Administrative Case Listing 
A complete administrative case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA regions. The 
information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation of FIFRA 
(Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some EPA regions 
are now closing out records. Because of that, and the fact that some EPA regions are not providing EPA Headquarters 
with updated records, it was decided to create a HIST FTTS database. It included records that may not be included 
in the newer FTTS database updates. This database is no longer updated. 

Date of Government Version: 10/19/2006 
Date Data Arrived at EDR: 03/01/2007 
Date Made Active in Reports: 04/10/2007 
Number of Days to Update: 40 

Source: Environmental Protection Agency 
Telephone: 202-564-2501 
Last EDR Contact: 12/17/2007 
Next Scheduled EDR Contact: 03/17/2008 
Data Release Frequency: No Update Planned 

HIST FTTS INSP: FIFRA/TSCA Tracking System Inspection & Enforcement Case Listing 
A complete inspection and enforcement case listing from the FIFRA/TSCA Tracking System (FTTS) for all ten EPA 
regions. The information was obtained from the National Compliance Database (NCDB). NCDB supports the implementation 
of FIFRA (Federal Insecticide, Fungicide, and Rodenticide Act) and TSCA (Toxic Substances Control Act). Some 
EPA regions are now closing out records. Because of that, and the fact that some EPA regions are not providing 
EPA Headquarters with updated records, it was decided to create a HIST FTTS database. It included records that 
may not be included in the newer FTTS database updates. This database is no longer updated. 

Date of Government Version: 10/19/2006 
Date Data Arrived at EDR: 03/01/2007 
Date Made Active in Reports: 04/10/2007 
Number of Days to Update: 40 

SSTS: Section 7 Tracking Systems 

Source: Environmental Protection Agency 
Telephone: 202-564-2501 
Last EDR Contact: 12/17/2008 
Next Scheduled EDR Contact: 03/17/2008 
Data Release Frequency: No Update Planned 

Section 7 of the Federal Insecticide, Fungicide and Rodenticide Act, as amended (92 Stat. 829) requires all 
registered pesticide-producing establishments to submit a report to the Environmental Protection Agency by March 
1st each year. Each establishment must report the types and amounts of pesticides, active ingredients and devices 
being produced, and those having been produced and sold or distributed in the past year. 
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Date of Government Version: 12/31/2009 
Date Data Arrived at EDR: 12/10/201 O 
Date Made Active in Reports: 02/25/2011 
Number of Days to Update: 77 

1CIS: Integrated Compliance Information System 

Source: EPA 
Telephone: 202-564-4203 
Last EDR Contact: 04/30/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Annually 

The Integrated Compliance Information System (ICIS) supports the information needs of the national enforcement 
and compliance program as well as the unique needs of the National Pollutant Discharge Elimination System (NPDES) 
program. 

Date of Government Version: 07/20/2011 
Date Data Arrived at EDR: 11/10/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 61 

PADS: PCB Activity Database System 

Source: Environmental Protection Agency 
Telephone: 202-564-5088 
Last EDR Contact: 06/21/2012 
Next Scheduled EDR Contact: 10/08/2012 
Data Release Frequency: Quarterly 

PCB Activity Database. PADS Identifies generators, transporters, commercial starers and/or brokers and disposers 
of PCB's who are required to notify the EPA of such activities. 

Date of Government Version: 11/01/201 O 
Date Data Arrived at EDR: 11/10/2010 
Date Made Active in Reports: 02/16/2011 
Number of Days to Update: 98 

MLTS: Material Licensing Tracking System 

Source: EPA 
Telephone: 202-566-0500 
Last EDR Contact: 04/17/2012 
Next Scheduled EDR Contact: 07/30/2012 
Data Release Frequency: Annually 

ML TS is maintained by the Nuclear Regulatory Commission and contains a list of approximately 8,100 sites which 
possess or use radioactive materials and which are subject to NRG licensing requirements. To maintain currency, 
EDR contacts the Agency on a quarterly basis. 

Date of Government Version: 06/21/2011 
Date Data Arrived at EDR: 07/15/2011 
Date Made Active in Reports: 09/13/2011 
Number of Days to Update: 60 

RADINFO: Radiation Information Database 

Source: Nuclear Regulatory Commission 
Telephone: 301-415-7169 
Last EDR Contact: 06/11/2012 
Next Scheduled EDR Contact 09/24/2012 
Data Release Frequency: Quarterly 

The Radiation Information Database (RADINFO) contains information about facilities that are regulated by U.S. 
Environmental Protection Agency (EPA) regulations for radiation and radioactivity. 

Date of Government Version: 01/10/2012 
Date Data Arrived at EDR: 01/12/2012 
Date Made Active in Reports: 03/01/2012 
Number of Days to Update: 49 

Source: Environmental Protection Agency 
Telephone: 202-343-9775 
Last EDR Contact: 07/11/2012 
Next Scheduled EDR Contact: 10/22/2012 
Data Release Frequency: Quarterly 

FINDS: Facility Index System/Facility Registry System 
Facility Index System. FINDS contains both facility information and 'pointers' to other sources that contain more 
detail. EDR includes the following FINDS databases in this report: PCS (Permit Compliance System), AIRS (Aerometric 
Information Retrieval System), DOCKET (Enforcement Docket used to manage and track information on civil judicial 
enforcement cases for all environmental statutes), FURS (Federal Underground Injection Control), C-DOCKET (Criminal 
Docket System used to track criminal enforcement actions for all environmental statutes), FFIS (Federal Facilities 
Information System), STATE (State Environmental Laws and Statutes), and PADS (PCB Activity Data System). 

Date of Government Version: 10/23/2011 
Date Data Arrived at EDR: 12/13/2011 
Date Made Active in Reports: 03/01/2012 
Number of Days to Update: 79 

Source: EPA 
Telephone: (312) 353-2000 
Last EDR Contact: 06/12/2012 
Next Scheduled EDR Contact: 09/24/2012 
Data Release Frequency: Quarterly 
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RAATS: RCRAAdministrative Action Tracking System 
RCRA Administration Action Tracking System. RAATS contains records based on enforcement actions issued under RCRA 
pertaining to major violators and includes administrative and civil actions brought by the EPA. For administration 
actions after September 30, 1995, data entry in the RAATS database was discontinued. EPA will retain a copy of 
the database for historical records. It was necessary to terminate RAA TS because a decrease in agency resources 
made it impossible to continue to update the information contained in the database. 

Date of Government Version: 04/17/1995 
Date Data Arrived at EDR: 07/03/1995 
Date Made Active in Reports: 08/07/1995 
Number of Days to Update: 35 

BRS: Biennial Reporting System 

Source: EPA 
Telephone: 202-564-4104 
Last EDR Contact: 06/02/2008 
Next Scheduled EDR Contact: 09/01/2008 
Data Release Frequency: No Update Planned 

The Biennial Reporting System is a national system administered by the EPA that collects data on the generation 
and management of hazardous waste. BRS captures detailed data from two groups: Large Quantity Generators (LQG) 
and Treatment, Storage, and Disposal Facilities. 

Date of Government Version: 12/31/2009 
Date Data Arrived at EDR: 03/01/2011 
Date Made Active in Reports: 05/02/2011 
Number of Days to Update: 62 

TOWNGAS: DERR Towngas Database 

Source: EPA/NTIS 
Telephone: 800-424-9346 
Last EDR Contact: 06/01/2012 
Next Scheduled EDR Contact: 09/10/2012 
Data Release Frequency: Biennially 

The database includes 82 very old sites (circa 1895) which produced gas from coal for street lighting. Most 
visual evidence of these sites has disappeared, however the potential for buried coal tar remains. The database 
is no longer in active use. 

Date of Government Version: 07/28/1992 
Date Data Arrived at EDR: 02/21/2003 
Date Made Active in Reports: 03/05/2003 
Number of Days to Update: 12 

UIC: Underground Injection Wells Listing 
A listing of underground injection well locations. 

Date of Government Version: 02/21/2012 
Date Data Arrived at EDR: 02/22/2012 
Date Made Active in Reports: 03/30/2012 
Number of Days to Update: 37 

DRYCLEANERS: Drycleaner Facility Listing 
A listing of dryc!eaner facility locations. 

Date of Government Version: 03/19/2012 
Date Data Arrived at EDR: 03/22/2012 
Date Made Active in Reports: 03/28/2012 
Number of Days to Update: 6 

NPDES: NPDES General Permit List 

Source: Ohio EPA 
Telephone: 614-644-3749 
Last EDR Contact: 02/12/2003 
Next Scheduled EDR Contact: N/A 
Data Release Frequency: No Update Planned 

Source: Ohio EPA 
Telephone: 614-644-2752 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Varies 

Source: Ohio EPA 
Telephone: 614-644-3469 
Last EDR Contact: 06/18/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Varies 

General information regarding NPDES (National Pollutant Discharge Elimination System) permits. 

Date of Government Version: 05/15/2012 
Date Data Arrived at EDR: 05/16/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 41 

Source: Ohio EPA 
Telephone: 614-644-2031 
Last EDR Contact: 05/16/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Semi-Annually 
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AIRS: Title V Permits Listing 
A listing of Title V Permits issued by the Division of Air Pollution Control. It is a federal operating permit 
program adopted and implemented by the state. The basic program elements typically specify that major sources 
will submit an operating application to the specified state environmental regulatory agency according to a schedule. 

Date of Government Version: 04/09/2012 
Date Data Arrived at EDR: 04/10/2012 
Date Made Active in Reports: 05/17/2012 
Number of Days to Update: 37 

USD: Urban Setting Designation Sites 

Source: Ohio EPA 
Telephone: 614-644-2270 
Last EDR Contact: 06/22/2012 
Next Scheduled EDR Contact: 10/08/2012 
Data Release Frequency: Varies 

A USD may be requested for properties participating in the VAP when there is no current or future use of the ground 
water by local residents for drinking, showering, bathing or cooking. In these areas, an approved USD would lower 
the cost of cleanup and promote economic redevelopment while still protecting public health and safety. If these 
USDs were to be approved, the ground water cleanup or response requirements for the areas could be lessened. The 
Ohio EPA director may approve a USD request based on a demonstration that the USD requirements are met and an 
evaluation of existing and future uses of ground water in the area. The Ohio EPA director's decision on approval 
or denial of the request is needed before cleanup requirements for the site can be determined. 

Date of Government Version: 05/15/2012 
Date Data Arrived at EDR: 05/16/2012 
Date Made Active in Reports: 06/26/2012 
Number of Days to Update: 41 

HIST USD: Urban Setting Designations Database 

Source: Ohio EPA 
Telephone: 614-644-3749 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Varies 

A USD may be requested for properties participating in the VAP when there is no current or future use of the ground 
water by local residents for drinking, showering, bathing or cooking. In these areas, an approved USD would lower 
the cost of cleanup and promote economic redevelopment while still protecting public health and safety. If these 
USDs were to be approved, the ground water cleanup or response requirements for the areas could be lessened. The 
Ohio EPA director may approve~ USD request based on a demonstration that the USD requirements are met and an 
evaluation of existing and future uses of ground water in the area. The Ohio EPA director's decision on approval 
or denial of the request is needed before cleanup requirements for the site can be determined. This database is 
no longer updated or maintained by the state agency. 

Date of Government Version: 05/10/2005 
Date Data Arrived at EDR: 04/25/2006 
Date Made Active in Reports: 05/11/2006 
Number of Days to Update: 16 

INDIAN RESERV: Indian Reservations 

Source: Ohio EPA 
Telephone: 614-644-3749 
Last EDR Contact: 06102/2008 
Next Scheduled EDR Contact: 09/01/2008 
Data Release Frequency: No Update Planned 

This map layer portrays Indian administered lands of the United States that have any area equal to or greater 
than 640 acres. 

Date of Government Version: 12/31/2005 
Date Data Arrived at EDR: 12/08/2006 
Date Made Active in Reports: 01/11/2007 
Number of Days to Update: 34 

Source: USGS 
Telephone: 202-208-3710 
Last EDR Contact: 04/16/2012 
Next Scheduled EDR Contact: 07/30/2012 
Data Release Frequency: Semi-Annually 

SCRO DRYCLEANERS: State Coalition for Remediation of Drycleaners Listing 
The State Coalition for Remediation of Drycleaners was established in 1998, with support from the U.S. EPA Office 
of Superfund Remediation and Technology Innovation. It is comprised of representatives of states with established 
drycleaner remediation programs. Currently the member states are Alabama, Connecticut, Florida, Illinois, Kansas, 
Minnesota, Missouri, North Carolina, Oregon, South Caroltna, Tennessee, Texas, and Wisconsin. 

Date of Government Version: 03/07/2011 
bate Data Arrived at EDR: 03/09/2011 
Date Made Active in Reports: 05/02/2011 
Number of Days to Update: 54 

Source: Environmental Protection Agency 
Telephone: 615-532-8599 
Last EDR Contact: 04/23/2012 
Next Scheduled EDR Contact: 08/06/2012 
Data Release Frequency: Varies 
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FINANCIAL ASSURANCE: Financial Assurance Information Listing 
Financial assurance information. 

Date of Government Version: 01/17/2012 
Date Data Arrived at EDR: 01/17/2012 
Date Made Active in Reports: 01/30/2012 
Number of Days to Update: 13 

COAL ASH: Coal Ash Disposal Site Listing 
A listing of coa! ash disposal site locations. 

Date of Government Version: 02/07/2012 
Date Data Arrived at EDR: 02/17/2012 
Date Made Active in Reports: 03/28/2012 
Number of Days to Update: 40 

Source: Ohio EPA 
Telephone: 614-644-2955 
Last EDR Contact: 07/09/2012 
Next Scheduled EDR Contact: 10/29/2012 
Data Release Frequency: Varies 

Source: Ohio EPA 
Telephone: 614-644-2134 
Last EDR Contact: 07/13/2012 
Next Sched1,1led EDR Contact: 10/29/2012 
Data Release Frequency: Varies 

CRO: Cessation of Regulated Operations Facility Listing 
"Cessation of Regulated Operations" means the discontinuation or termination of regulated operations or the finalizing 
of any transaction or proceeding through which those operations are discontinued. "Regulated Operations" means 
the production, use, storage or handling of regulated substances. 

Date of Government Version: 06/17/2011 
Date Data Arrived at EDR: 08/23/2011 
Date Made Active in Reports: 09/27/2011 
Number of Days to Update: 35 

Source: Ohio EPA 
Telephone: 614-644-3065 
Last EDR Contact: 05/18/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Varies 

COAL ASH DOE: Sleam-Electric Plan Operation Data 
A listing of power plants that store ash in surface ponds. 

Date of Government Version: 12/31/2005 
Date Data Arrived at EDR: 08/07/2009 
Date Made Active in Reports: 10/22/2009 
Number of Days to Update: 76 

PRP: Potentially Responsible Parties 

Source: Department of Energy 
Telephone: 202-586-8719 
Last EDR Contact: 07/16/2012 
Next Scheduled EDR Contact: 10/29/2012 
Data Release Frequency: Varies 

A listing of verified Potentially Responsible Parties 

Date of Government Version: 02/27/2012 
Date Data Arrived at EDR: 04/04/2012 
Date Made Active in Reports: 05/15/2012 
Number of Days to Update: 41 

FEDLAND: Federal and Indian Lands 

Source: EPA 
Telephone: 202-564-6023 
Last EDR Contact: 07/02/2012 
Next Scheduled EDR Contact: 10/15/2012 
Data Release Frequency: Quarterly 

Federally and Indian administrated lands of the United States. Lands included are administrated by: Army Corps 
of Engineers, Bureau of Reclamation, National Wild and Scenic River, National Wildlife Refuge, Public Domain Land, 
Wilderness, Wilderness Study Area, Wildlife Management Area, Bureau of Indian Affairs, Bureau of Land Management, 
Department of Justice, Forest Service, Fish and Wildlife Service, National Park Service. 

Date of Government Version: 12/31/2005 
Date Data Arrived at EDR: 02/06/2006 
Date Made Active in Reports: 01/11/2007 
Number of Days to Update: 339 

Source: U.S. Geological Survey 
Telephone: 888-275-8747 
Last EDR Contact: 04/16/2012 
Next Scheduled EDR Contact: 07/30/2012 
Data Release Frequency: N/A 
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EPA WATCH LIST: EPA WATCH LIST 
EPA maintains a "Watch List" to facilitate dialogue between EPA, state and local environmental agencies on enforcement 
matters relating to facilities with alleged violations identified as either significant or high priority. Being 
on the Watch List does not mean that the facility has actually violated the law only that an investigation by 
EPA or a state or local environmental agency has led those organizations to allege that an unproven violation 
has in fact occurred. Being on the Watch List does not represent a higher level of concern regarding the alleged 
violations that were detected, but instead indicates cases requiring additional dialogue between EPA, state and 
local agencies - primarily because of the length of time the alleged violation has gone unaddressed or unresolved. 

Date of Government Version: 03/31/2012 
Date Data Arrived at EDR: 05/17/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 28 

US FIN ASSUR: Financial Assurance Information 

Source: Environmental Protection Agency 
Telephone: 617-520-3000 
Last EDR Contact: 05/15/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Quarterly 

All owners and operators of facilities that treat, store, or dispose of hazardous waste are required to provide 
proof that they will have sufficient funds to pay for the clean up, closure, and post-closure care of their facilities. 

Date of Government Version: 05/24/2012 
Date Data Arrived at EDR: 06/05/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 9 

Source: Environmental Protection Agency 
Telephone: 202-566-1917 
Last EDR Contact: 05/21/2012 
Next Scheduled EDR Contact: 09/03/2012 
Data Release Frequency: Quarterly 

PCB TRANSFORMER: PCB Transformer Registration Database 
The database of PCB transformer registrations that includes all PCB registration submittals. 

Date of Government Version: 02/01/2011 
Date Data Arrived at EDR: 10/19/2011 
Date Made Active in Reports: 01/10/2012 
Number of Days to Update: 83 

Source: Environmental Protection Agency 
Telephone: 202-566-0517 
Last EDR Contact: 05/04/2012 
Next Scheduled EDR Contact: 08/13/2012 
Data Release Frequency: Varies 

COAL ASH EPA: Coal Combustion Residues Surface Impoundments List 
A listing of coal combustion residues surface impoundments with high hazard potential ratings. 

Date of Government Version: 08/17/2010 
Date Data Arrived at EDR: 01/03/2011 
Date Made Active in Reports: 03/21/2011 
Number of Days to Update: 77 

Source: Environmental Protection Agency 
Telephone: N/A 
Last EDR Contact: 06/12/2012 
Next Scheduled EDR Contact: 09/24/2012 
Data Release Frequency: Varies 

2020 COR ACTION: 2020 Corrective Action Program List 
The EPA has set ambitious goals for the RCRA Corrective Action program by creating the 2020 Corrective Action 
Universe. This RCRA cleanup baseline includes facilities expected to need corrective action. The 2020 universe 
contains a wide variety of sites. Some properties are heavily contaminated while others were contaminated but 
have since been cleaned up. Still others have not been fully investigated yet, and may require little or no remediation. 
Inclusion in the 2020 Universe does not necessarily imply failure on the part of a facility to meet its RCRA obligations. 

Date of Government Version: 11/11/2011 
Date Data Arrived at EDR: 05/18/2012 
Date Made Active in Reports: 05/25/2012 
Number of Days to Update: 7 

EDR PROPRIETARY RECORDS 

EDR Proprietary Records 

Source: Environmental Protection Agency 
Telephone: 703-308-4044 
Last EDR Contact: 05/18/2012 
Next Scheduled EDR Contact: 08/27/2012 
Data Release Frequency: Varies 
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Manufactured Gas Plants: EDR Proprietary Manufactured Gas Plants 
The EDR Proprietary Manufactured Gas Plant Database includes records of coal gas plants (manufactured gas plants) 
compiled by EDR's researchers. Manufactured gas sites were used in the United States from the 1 B00's to 1950's 
to produce a gas that could be distributed and used as fuel. These plants used whale oil, rosin, coal, or a mixture 
of coal, oil, and water that also produced a significant amount of waste. Many of the byproducts of the gas production, 
such as coal tar (oily waste containing volatile and non-volatile chemicals), sludges, oils and other compounds 
are potentially hazardous to human health and the environment. The byproduct from this process was frequently 
disposed of directly at the plant site and can remain or spread slowly, serving as a continu_ous source of soil 
and groundwater contamination. 

Date of Government Version: N/A 
Date Data Arrived at EDR: N/A 
Date Made Active in Reports: N/A 
Number of Days to Update: N/A 

Source: EDR, Inc. 
Telephone: N/A 
Last EDR Contact: N/A 
Next Scheduled EDR Contact: N/A 
Data Release Frequency: No Update Planned 

EDR Historical Auto Stations: EDR Proprietary Historic Gas Stations 
EDR has searched selected national collections of business directories and has collected listings of potential 
gas station/filling station/service station sites that were available to EDR researchers. EDR's review was limited 
to those categories of sources that might, in EDR's opinion, include gas station/filling station/service station 
establishments. The categories reviewed included, but were not limited to gas, gas station, gasoline station, 
filling station, auto, automobile repair, auto service station, service station, etc. 

Date of Government Version: N/A 
Date Data Arrived at EDR: N/A 
Date Made Active in Reports: N/A 
Number of Days to Update: N/A 

Source: EDR, Inc. 
Telephone: N/A 
Last EDR Contact: NIA 
Next Scheduled EDR Contact: N/A 
Data Release Frequency: Varies 

EDR Historical Cleaners: EDR Proprietary Historic Dry Cleaners 
EDR has searched selected national collections of business directories and has collected listings of potential 
dry cleaner sites that were available to EDR researchers. EDR's review was limited to those categories of sources 
that might, in EDR's opinion, include dry cleaning establishments. The categories reviewed included, but were 
not limited to dry cleaners, cleaners, laundry, laundromat, cleaning/laundry, wash & dry etc. 

Date of Government Version: N/A 
Date Data Arrived at EDR: N/A 
Date Made Active in Reports: N/A 
Number of Days to Update: N/A 

OTHER DATABASE(S) 

Source: EDR, Inc. 
Telephone: N/A 
Last EDR Contact N/A 
Next Scheduled EDR Contact: N/A 
Data Release Frequency: Varies 

Depending on the geographic area covered by this report, the data provided in these specialty databases may or may not be 
complete. For example, the existence of wetlands information.data in a specific report does not mean that all wetlands in the 
area covered by the report are included. Moreover, the absence of any reported wetlands information does not necessarily 
mean that wetlands do not exist in the area covered by the report. 

CT MANIFEST: Hazardous Waste Manifest Data 
Facility and manifest data. Manifest is a document that lists and tracks hazardous waste from the generator through 
transporters to a tsd facility. 

Date of Government Version: 05/21/2012 
Date Data Arrived at EDR: 05/22/2012 
Date Made Active in Reports: 05/31/2012 
Number of Days to Update: 9 

Source: Department of Energy & Environmental Protection 
Telephone: 860-424-3375 
Last EDR Contact: 05/22/2012 
Next Scheduled EDR Contact: 09/03/2012 
Data Release Frequency: Annually 
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NJ MANIFEST: Manifest Information 
Hazardous waste manifest information. 

Date of Government Version: 12/31/2010 
Date Data Arrived at EDR: 07/20/2011 
Date Made Active in Reports: 08/11/2011 
Number of Days to Update: 22 

NY MANIFEST: Facility and Manifest Data 

Source: Department of Environmental Protection 
Telephone: N/A 
Last EDR Contact: 04/17/2012 
Next Scheduled EDR Contact: 07/30/2012 
Data Release Frequency: Annually 

Manifest is a document that lists and tracks hazardous waste from the generator through transporters to a TSD 
facility. 

Date of Government Version: 05/01/2012 
Date Data Arrived at EDR: 05/09/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 36 

PA MANIFEST: Manifest Information 
Hazardous waste manifest information. 

Date of Government Version: 12/31/201 O 
Date Data Arrived at EDR: 04/27/2012 
Date Made Active in Reports: 06/05/2012 
Number of Days to Update: 39 

R! MANIFEST: Manifest information 
Hazardous waste manifest information 

Date of Government Version: 12/31/2010 
Date Data Arrived at EDR: 06/24/2011 
Date Made Active in Reports: 06/30/2011 
Number of Days to Update: 6 

vr MANIFEST: Hazardous Waste Manifest Data 
Hazardous waste manifest information. 

Date of Government Version: 05/11/2012 
Date Data Arrived at EDR: 05/24/2012 
Date Made Active in Reports: 06/14/2012 
Number of Days to Update: 21 

WI MANIFEST: Manifest Information 
Hazardous waste manifest information. 

Date of Government Version: 12/31/2010 
Date Data Arrived at EDR: 08/19/2011 
Date Made Active in Reports: ·09/15/2011 
Number of Days to Update: 27 

Source: Department of Environmental Conservation 
Telephone: 518-402-8651 
Last EDR Contact: 05/09/2012 
Next Scheduled EDR Contact: 08/20/2012 
Data Release Frequency: Annually 

Source: Department of Environmental Protection 
Telephone: 717-783-8990 
Last EDR Contact: 04/23/2012 
Next Scheduled EDR Contact: 08/06/2012 
Data Release Frequency: Annually 

Source: Department of Environmental Management 
Telephone: 401-222-2797 
Last EDR Contact: 02/27/2012 
Next Scheduled EDR Contact 06/11/2012 
Data Release Frequency: Annually 

Source: Department of Environmental Conservation 
Telephone: 802-241-3443 
Last EDR Contact: 04/23/2012 
Next Scheduled EDR Contact: 08/06/2012 
Data Release Frequency: Annually 

Source: Department of Natural Resources 
Telephone: N/A 
Last EDR Contact: 07/16/2012 
Next Scheduled EDR Contact: 10/01/2012 
Data Release Frequency: Annually 

Oil/Gas Pipelines: This data was obtained by EDR from the USGS in 1994. It is referred to by USGS as GeoData Digital Line Graphs 
from 1 :100,000-Scale Maps. It was extracted from the transportation category including some oil, but primarily 
gas pipelines. 

Electric Power Transmission Line Data 
Source: Rextag Strategies Corp. 
Telephone: (281) 769-2247 
U.S. Electric Transmission and Power Plants Systems Digital GIS Data 
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Sensitive Receptors: There are individuals deemed sensitive receptors due to their fragile immune systems and special sensitivity 
to environmental discharges. These sensitive receptors typically include the elderly, the sick, and children. While the location of all 
sensitive receptors cannot be detennined, EDR indicates those buildings and facilities - schools, daycares, hospitals, medical centers, 
and nursing homes - where individuals who are sensitive receptors are likely to be located. 

AHA Hospitals: 
Source: American Hospital Association, Inc. 
Telephone: 312-280-5991 
The database includes a listing of hospitals based on the American Hospital Association's annual survey of hospitals. 

Medical Centers: Provider of Services Listing 
Source: Centers for Medicare & Medicaid Services 
Telephone: 410-786-3000 
A listing of hospitals with Medicare provider number, produced by Centers of Medicare & Medicaid Services, 
a federal agency within the U.S. Department of Health and Human Services. 

Nursing Homes 
Source: National Institutes of Health 
Telephone: 301-594-6248 
Information on Medicare and Medicaid certified nursing homes in the United States. 

Public Schools 
Source: National Center for Education Statistics 
Telephone: 202-502-7300 
The National Center for Education Statistics' primary database on elementary 
and secondary public education in the United States. It is a comprehensive, annual, national statistical 
database of all public elementary and secondary schools and school districts, which contains data that are 
comparable across all states. 

Private Schools 
Source: National Center for Education Statistics 
Telephone: 202-502-7300 
The National Center for Education Statistics' primary database on private school locations in the United States. 

Daycare Centers: Licensed Child Day Care Facilities 
Source: Department of Job & Family Services 
Telephone: 614-466-6282 

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal 
Emergency Management Agency (FEMA). Data depicts 100-year and 500-year flood zones as defined by FEMA. 

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR 
in 2002 and 2005 from the U.S. Fish and Wildlife Service. 

State Wetlands Data: Wetlands Inventory 
Source: Department of Natural Resources 
Telephone: 614-265-1044 

Scanned Digital USGS 7.5' Topographic Map (DRG) 
Source: United States Geologic Survey 
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images 
are made by scanning published paper maps on high-resolution scanners. The raster image 
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection. 

STREET AND ADDRESS INFORMATION 

© 2010 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection 
and other intellectual property rights owned by or licensed to Tele Atlas North America, lnc. The use of this material is subject 
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material. 

TC3368308.2s Page GR-22 

CDF013089 



.· ... ·,.·,.•.·· .. ·• ..... ·· •••••••• , .. ·.· .. ,. ·. •. 

GEOC:HECt<®~ f>HY'SICAL SETTINGSC:>URCEADDEJ,IDUPJI 

TARGET PROPERTY ADDRESS 

CANTON DROP FORGE 
4575 SOUTHWAY STREET 
CANTON, OH 44706 

TARGET PROPERTY COORDINATES 

Latitude (North): 
Longitude (West): 
Universal Tranverse Mercator: 
UTM X (Meters): 
UTM Y (Meters): 
Elevation: 

USGS TOPOGRAPHIC MAP 

Target Property Map: 
Most Recent Revision: 

40.7824 - 40" 46' 56.64" 
81.4318-81' 25' 54.48" 
Zone 17 
463564.8 
4514480.0 
1058 ft. above sea level 

40081-84 CANTON WEST, OH 
1994 

EDR's GeoCheck Physical Setting Source Addendum is provided to assist the environmental professional in 
forming an opinion about the impact of potential contaminant migration. 

Assessment of the impact of contaminant migration generally has two principal investigative components: 

1. Groundwater flow direction, and 
2. Groundwater flow velocity. 

Groundwater flow direction may be impacted by surface topography, hydrology, hydrogeology, characteristics 
of the soil, and nearby wells. Groundwater flow velocity is generally impacted by the nature of the 
geologic strata. 
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GROUNDWATER FLOW DIRECTION INFORMATION 

Groundwater flow direction for a particular site is best determined by a qualified environmental professional 
using site-specific well data. If such data is not reasonably ascertainable, it may be necessary to rely on other 
sources of information, such as surface topographic information, hydrologic information, hydrogeologic data 
collected on nearby properties, and regional groundwater flow information (from deep aquifers). 

TOPOGRAPHIC INFORMATION 

Surface topography may be indicative of the direction of surficial groundwater flow. This information can be used to 
assist the environmental professional in forming an opinion about the impact of nearby contaminated properties or, 
should contamination exist on the target property, what downgradient sites might be impacted. 

TARGET PROPERTY TOPOGRAPHY 
General Topographic Gradient: General SSW 

SURROUNDING TOPOGRAPHY: ELEVATION PROFILES 

§: 
C 
0 

1 
w 

i i i ~ ~ ~ ~ ~ i ~ 
--:. --:_--_ --:_ -. --:_-_--_ --:. -=--------. -,,_---'~'-_-. ..:~::.~ 

North 

West 

Target Property Elevation: 1058 ft. 

TP 

TP 
0 

South 

East 

1/2 1 Miles 

Source: Topography has been determined from the USGS 7.5' Digital Elevation Model and should be evaluated 
on a relative (not an absolute) basis. Relative elevation information between sites of close proximity 
should be field verified. · 
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HYDROLOGIC INFORMATION 

Surface water can act as a hydro!ogic barrier to groundwater flow. Such hydrologic information can be used to assist 
the environmental professional in forming an opinion about the impact of nearby contaminated properties or, should 
contamination exist on the target property, what downgradient sites might be impacted. 

Refer to the Physical Setting Source Map following this summary for hydrologic information (major waterways 
and bodies of water). 

FEMA FLOOD ZONE 

Target Property County 
STARK, OH 

Flood Plain Panel at Target Property: 

Additional Panels in search area: 

NATIONAL WETLAND INVENTORY 

NWI Quad at Target Property 
CANTON WEST 

HYDROGEOLOGIC INFORMATION 

FEMA Flood 
Electronic Data 
YES - refer to the Overview Map and Detail Map 

3907800100B - FEMA 03 Flood data 

3905120005B - FEMA 03 Flood data 
3907800115B - FEMA 03 Flood data 

NWI Electronic 
Data Coverage 
YES - refer to the Overview Map and Detail Map 

Hydrogeologic information obtained by installation of wells on a specific site can often be an indicator 
of groundwater flow direction in the immediate area. Such hydrogeologic information can be used to assist the 
environmental professional in forming an opinion about the impact of nearby contaminated properties or, should 
contamination exist on the target property, what downgradient sites might be impacted. 

AQUIFLOW® 

Search Radius: 1.000 Mile. 

EDR has developed the AQUIFLOW Information System to provide data on the general direction of groundwater 
flow at specific points. EDR has reviewed reports submitted by environmental professionals to regulatory 
authorities at select sites and has extracted the date of the report, groundwater flow direction as determined 
hydrogeologically, and the depth to water table. 

MAP ID 
Not Reported 

LOCATION 
FROM TP 

GENERAL DIRECTION 
GROUNDWATER FLOW 
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GROUNDWATER FLOW VELOCITY INFORMATION 

Groundwater flow velocity information for a particular site is best determined by a qualified environmental professional 
using site specific geologic and soil strata data. If such data are not reasonably ascertainable, it may be necessary 
to rely on other sources of information, including geologic age identification, rock stratigraphic unit and soil 
characteristics data collected on nearby properties and regional soil information. ln general, contaminant plumes 
move more quickly through sandy-gravelly types of soils than silty-clayey types of soils. 

GEOLOGIC INFORMATION IN GENERAL AREA OF TARGET PROPERTY 

Geologic information can be used by the environmental professional in forming an opinion about the relative speed 
at which contaminant migration may be occurring. 

ROCK STRA Tl GRAPHIC UNIT GEOLOGIC AGE IDENTIFICATION 

Era: Paleozoic Category: Stratifed Sequence 
System: Pennsylvanian 
Series: Atokan and Morrowan Series 
Code: PP1 (decoded above as Era, System & Series) 

Geologic Age and Rock Stratigraphic Unit Source: P.G. Schruben, R.E. Arndt and W.J. Bawiec, Geology 
of the Conterminous U.S. at 1:2,500,000 Scale- a digital representation of the 1974 P.B. King and H.M. Beikman 
Map, USGS Digital Data Series DDS - 11 (1994). 

DOMINANT SOIL COMPOSITION IN GENERAL AREA OF TARGET PROPERTY 

. The U.S. Department of Agriculture's (USDA) Soil Conservation Service (SCS) leads the National Cooperative Soil 
Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil survey information 
for privately owned lands in the United States. A soil map in a soi! survey is a representation of soil patterns 
in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) soil survey maps. 
The following information is based on Soil Conservation Service STATSGO data. 

Soil Component Name: 

Soil Surface Texture: 

Hydrologic Group: 

Soil Drainage Class: 

CHILI 

loam 

Class B - Moderate infiltration rates. Deep and moderately deep, 
moderately well and well drained soils with moderately coarse 
textures. 

Well drained. Soils have intermediate water holding capacity. Depth to 
water table is more than 6 feet. 

Hydric Status: Soil does not meet the requirements for a hydric soil. 

Corrosion Potential - Uncoated Steel: LOW 

Depth to Bedrock Min: 

Depth to Bedrock Max: 

> 60 inches 

> 60 inches 
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Soil Layer Information 

Boundary Classification 

Layer Upper Lower Soil Texture Class AASHTO Group Unified Soil Permeability 
Rate (in/hr) 

1 O inches 9 inches loam Silt-Clay FINE-GRAINED Max: 2.00 
Materials (more SOILS, Silts and Min: 0.60 
than 35 pct. Clays (liquid 
passing No. limit less than 
200), Silty 50%), silt. 
Soils. 

2 9 inches 35inches loam Silt-Clay FINE-GRAINED Max: 6.00 
Materials (more SOILS, Silts and Min: 2.00 
than 35 pct. Clays (liquid 
passing No. limit less than 
200), Silty 50%), silt. 
Soils. 

3 35inches 54inches very gravelly - Granular COARSE-GRAINED Max: 6.00 
sandy loam materials (35 SOILS, Sands, Min: 2.00 

pct. or less Sands with fines, 
passing No. Silty Sand. 
200), Stone 
Fragments, 
Gravel and 
Sand. 

4 54 inches 60inches stratified Granular COARSE-GRAINED Max: 20.00 
materials (35 SOIUS, Gravels, Min: 6.00 
pct. or less Clean Gravels, 
passing No. Well-graded 
200), Stone gravel. 
Fragments, 
Gravel and 
Sand. 

OTHER SOIL TYPES IN AREA 

Based on Soil Conservation Service STATSGO data, the following additional subordinant soil types may 
appear within the general area of target property. 

Soil Surface Textures: gravelly - loam 
muck 
silt loam 

Surficial Soil Types: gravelly - loam 
muck 
silt loam 

Shallow Soil Types: silty clay loam 
silt loam 
very gravelly - sandy loam 

Deeper Soil Types: muck 
loam 
silt loam 
gravelly - loamy sand 
unweathered bedrock 
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LOCAL/ REGIONAL WATER AGENCY RECORDS 

EDR Local/Regional Water Agency records provide water well information to assist the environmental 
professional in assessing sources that may impact ground water flow direction, and in forming an 
opinion about the impact of contaminant migration on nearby drinking water wells. 

WELL SEARCH DISTANCE INFORMATION 

DATABASE 

Federal USGS 
Federal FROS PWS 
State Database 

SEARCH DISTANCE (miles) 

1.000 
Nearest PWS within 1 mite 
1.000 

FEDERAL USGS WELL INFORMATION 

MAP ID WELL ID 

No Wells Found 

FEDERAL FROS PUBLIC WATER SUPPLY SYSTEM INFORMATION 

MAP ID 

D16 

WELL ID 

OH7607112 

Note: PWS System location is not always the same as well location. 

STATE DATABASE WELL INFORMATION 

MAPID WELL ID 

A1 OHPW50000004181 
A2 OHWT30000002650 
3 OHPW50000004179 
B4 OHD500000815236 
B5 OHD500000815235 
6 OHD500000750581 
7 OHWT30000002622 
CB OHWT30000002595 
C9 OHPW50000004103 
10 OHD500000807162 
11 OHPW50000004142 
D12 OHPW50000004093 
D13 OHWT30000002587 
D14 OHPW50000004092 
15 OHD500000807161 
17 OHD500000807160 
D18 OHPW50000004086 
E19 OHD500000807159 
E20 OHD500000763413 
F21 OHWT30000002591 

LOCATION 
FROMTP 

LOCATION 
FROM TP 

1/2 - 1 Mile SSE 

LOCATION 
FROMTP 

0 - 1/8 Mile NW 
0 - 1/8 Mile NW 
1/8 -1/4 Mile WNW 
1/4 - 1/2 Mile ESE 
1/4 - 1/2 Mile ESE 
1/4 - 1/2 Mile NNW 
1/2 - 1 Mile ESE 
1/2 - 1 Mile South 
1/2 - 1 Mile South 
1/2 - 1 Mile SE 
1/2 - 1 Mile ESE 
1/2 - 1 Mile SSE 
1/2 - 1 Mile SSE 
1/2 - 1 Mile SSE 
1/2 - 1 Mile SE 
1/2 - 1 Mile SE 
1/2 - 1 Mile SSE 
1/2 - 1 Mile SE 
1/2 - 1 Mile SE 
1/2 - 1 Mile SW 
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STATE DATABASE WELL INFORMATION 

LOCATION 
MAP ID WELL ID FROMTP 

F22 OHPW50000004098 112 - 1 Mile SW 
G23 OHD500000808358 112 - 1 Mile SE 
G24 OHD500000808357 1/2 - 1 Mile SE 
G25 OH D500000808359 112 - 1 Mile SE 
G26 OHD500000808356 112 - 1 Mile SE 
27 OHD500000805197 1/2 - 1 Mile ESE 
28 OHD500000674528 112 - 1 Mile SW 
29 OHD500000657244 112 - 1 Mile SSW 
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PHYSICAL SETTING SOURCE MAP· 3368308.2s 

' . - ) 

/\/ County Boundary 

N Major Roads 

Contour Lines 

Airports 

@ Earthquake epicenter, Richter 5 or greater 

@ WaterWells 

® Public Water Supply Wells 

8 Cluster of Multiple Icons 

SITE NAME: 
ADDRESS: 

LAT/LONG: 

Canton Drop Forge 
4575 Southway Street 
Canton OH 44706 
40. 7824 / 81.4318 

112 

t Groundwater Flow Direction 

GI/ Indeterminate Groundwater Flow at Location 

({Y) Groundwater Flow Varies at Location 

CLIENT: ENVIRON International Corporation 
CONTACT: Meghna Nooyi 
INQUIRY#: 3368308.2s 
DATE: July 16, 2012 7:41 pm 

Gopyiight© 2012 EDR, Inc.© 2010 TefeA!las Rel. 07/2009. 
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Map ID 
Direction 
Distance 
Elevation 

A1 
NW 
0 -118 Mile 
Higher 

Objectid: 
County: 
Well num: 
Well name: 
Dnr wl log: 
WI avail: 
WI status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

A2 
NW 
0 -1/8 Mile 
Higher 

County: 
Wtp num: 
Tp avail: 
Wtpdsn cap: 
Notreat in: 
Wtp status: 
Sys name: 
Src type: 
Last name: 
Address1: 
Address2: 
City: 
Zip: 
Emg phone: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site ld: 

3 
WNW 
118 -114 Mile 
Higher 

5674 
ST ARK Pwsid: 
18609 
CANTON DROP FORGE WELL 0002 
Not Reported 
PERMANENT 
Active 
CANTON DROP FORGE 
ground water 
40.782974 
-81 .432323 
50 
INTERPOLATION - PHOTO 
NAD83 

Act date: 
Sys status: 
Sys type: 

VERIFIED RELATIVE TO MAP FEATURES (OTHER) 
OH PW50000004181 

STARK 
7726 
PERMANENT 
10850 
Not Reported 
Active 
CANTON DROP FORGE 
ground water 
HOUSEKNECHT 
4575 SOUTHWAY STREET SW 
PO BOX 6902 
CANTON 
44706-0902 
Not Reported 
40.783056 
-81.432778 
25 
INTERPOLATION - PHOTO 
NAD27 

Pwsid: 
Wtp name: 
Wtrtype: 

Wtr body n: 
Sys status: 
Sys type: 
First name: 
Title: 

State: 
Phone: 

VERIFIED, UNKNOWN METHOD 
OHWT30000002650 

Database 

OH WELLS 

OH7655412 

09/25/2001 
Active 

EDR ID Number 

OHPW50000004181 

Non-Transient Non-Community water systems 

OH WELLS OHWT30000002650 

OH7655412 
CANTON DROP FORGE STU 2 
ground water 

Not Reported 
Active 
Non-Transient Non-Community water systems 
KEITH J. 
Not Reported 

OH 
330-477-4511 

OH WELLS OHPW50000004179 
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Objectid: 
County: 
Well num: 
Well name: 
Dnr wl log: 
WI avail: 
WI status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

B4 
ESE 
1/4 -112 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe map ye: 
Loe no: 
Sub name: 
Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
St no: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 
Well Loe Desc: 
Zone code: 
Horiz x: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert lac: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Gas ht: 
Screen len: 

5673 
ST ARK Pwsid: 
18608 
CANTON DROP FORGE WELL 0001 
Not Reported 
PERMANENT 
Active 
CANTON DROP FORGE 
ground water 
40.782889 
-81.434105 
50 
INTERPOLATION - PHOTO 
NAD83 

Act date: 
Sys status: 
Sys type: 

VERIFIED RELATIVE TO MAP FEATURES (OTHER) 
OH PW50000004179 

2014766 
w 
795 
151 Twp code: 
Not Reported Orig own 1: 
RO Test type: 
M Aquifer ty: 
Not Reported Loe area: 
0 
Not Reported Sub map ye: 
Not Reported Permit no: 
Not Reported Lot no: 
0 
SW 
4124 
SOUTHWAY St type co: 
Not Reported 
0 
CANTON State code: 
44706 

MW-5 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
40.7802 
-81.42391 
GLOBAL POSITION SYSTEM Flowing we: 
0 
0 
0 
Not Reported S water 1: 
2 
10 

OH7655412 

10/15/1999 
Active 
Non-Transient Non-Community water systems 

OH WELLS OHD500000815236 

475 
VAN-KAY INC. 
Not Reported 
SGR 
Not Reported 

Not Reported 
Not Reported 
Not Reported 

ST 

OH 

N 

Not Reported 
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Total dept: 69 
Date of co: 01/07/2008 Located in: Not Reported 
Assoc rpt: N 
Depth to b: 0 
Drill year: Not Reported 
Well seal: 0 
Screen s!o: .01 
Screened i: 69 
Screened 1: 59 
Sustained: 0 
Attatch st: Not Reported 
Screen dia: 2 
Screen typ: MACHINE SLOTTED Screen mat: PVC 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water leve: 0 
Well drill: Not Reported Subcon odh: Not Reported 
Site id: OHD500000815236 

85 
ESE OH WELLS OHD500000815235 
1/4 - 1/2 Mile 
Higher 

Well log n: 2014765 
Well type: w 
End user i: 795 
Cnty code: 151 Twp code: 475 
Orig owner: Not Reported Orig own 1: VAN-KAY INC. 
Drill type: RO Test type: Not Reported 
Well use c: M Aquiferty: SGR 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: SW 
St no: 4124 
St name: SOUTHWAY St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: 44706 
Well Loe Desc: MS-6 
Zone code: Not Reported 
Horiz x: 0 
Horiz y: 0 
Horiz datu: Not Reported 
Horiz ace: 0 
Horiz acc1: 0 
Horiz ac 1: Not Reported 
Vert lac: 0 
Vert ace: 0 
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Vert ace u: Not Reported 
Latitude: 40.78 
Longitude: -81.42373 
Source of: GLOBAL POSITION SYSTEM Flowing we: N 
Test rate: 0 
Draw down: 0 
S water le: 0 
S water me: Not Reported S water 1: Not Reported 
Cas ht: 0 
Screen len: 10 
Total dept: 69 
Date of co: 01/07/2008 Located in: Not Reported 
Assoc rpt: N 
Depth to b: 0 
Drill year: Not Reported 
Well seal: 0 
Screen slo: .01 
Screened i: 69 
Screened 1: 59 
Sustained: 0 
Attatch st: Not Reported 
Screen dia: 2 
Screen typ: MACHINE SLOTTED Screen mat: PVC 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water leve: 0 
Well drill: Not Reported Subcon odh: Not Reported 
Site id: OHD500000815235 

6 
NNW OH WELLS OHD500000750581 
1/4 -1/2 Mile 
Higher 

Well log n: 157475 
Well type: w 
End user i: 2329 
Cnty code: 151 Twp code: 2175 
Orig owner: GUST Orig own 1: SCHWITZQABLE 
Drill type: Not Reported Testtype: Not Reported 
Well use c: Not Reported Aquifer ty: SGR 
Loe map ye: Not Reported Loe area: Not Reported 
Loe rio: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: Not Reported 
St no: 4745 
St name: 13TH St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: Not Reported State code: OH 
Zip: Not Reported 
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Zone code: 
Horiz x: 
Horizy: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert lac: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Cas ht: 
Screen fen: 
Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 
Sustained: 
Attatch st: 
Screen dia: 
Screen typ: 
Pump type: 
Pump capac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water leve: 
Well drill: 
Site id: 

7 
ESE 
1/2 -1 Mile 
Higher 

County: 
Wtp num: 
Tp avail: 
Wtpdsn cap: 
Notreat in: 
Wtp status: 
Sys name: 
Src type: 
Last name: 
Address1: 
Address2: 

s 
2294907.1 
1017643.1 
NAD27 
0 
0 
Not Reported 
1080 
0 
Not Reported 
40.78906 
-81.43511 
GPS 
15 
0 
31 
Not Reported 
0 
0 
63 
07/16/1955 
Not Reported 
0 
Not Reported 
0 
0 
0 
0 
0 
\\NRAS1\ 
0 
Not Reported 
Not Reported 
0 
0 
Not Reported 
Not Reported 
1049 
Not Reported 
OHD500000750581 

STARK 
7681 
PERMANENT 
250 
Not Reported 
Active 
MUSICAL INN 
ground water 
SMITH 
4001 Navarre Rd SW 
Not Reported 

Flowing we: 

S water 1: 

Located in: 

Screen mat: 

Pump inst: 

Subcon odh: 

Pwsid: 
Wtp name: 
Wtr type: 

Wtr body n: 
Sys status: 
Sys type: 
First name: 
Title: 

N 

Not Reported 

Not Reported 

Not Reported 

Not Reported 

Not Reported 

OH WELLS 

OH7646812 
MUSICAL INN 
ground water 

Not Reported 
Active 

OHWT30000002622 

Transient Non-Community water systems 
LOUANN 
OWNER 
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City: 
Zip: 
Emg phone: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

CB 
South 
1/2 - 1 Mile 
Lower 

County: 
Wtp num: 
Tp avail: 
Wtpdsn cap: 
Notreat in: 
Wtp status: 
Sys name: 
Src type: 
Last name: 
Address1: 
Address2: 
City: 
Zip: 
Emg phone: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

C9 
South 
1/2 -1 Mile 
Lower 

Objectid: 
County: 
Well num: 
Well name: 
Dnrwl log: 
WI avail: 
WI status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 

CANTON 
44706 
Not Reported 
40.779667 
-81.421981 
1 

State: 
Phone: 

OH 
330-904-1853 

GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
NAD27 
VERIFIED RELATIVE TO MAP FEATURES (1:24,000) 
OHWT30000002622 

OH WELLS OHWT30000002595 

STARK 
7564 
PERMANENT 
17100 
Not Reported 
Active 
WHISPERING OAKS MHP 
ground water 
WESTFALL 
4516 Navarre Road SW 
Not Reported 

Pwsid: 
Wtp name: 
Wtrtype: 

Wtr body n: 
Sys status: 
Sys type: 
First name: 
Title: 

OH7603412 
WHISPERING OAKS MHP 
ground water 

Not Reported 
Active 
Community 
ALAINA 
PARK MANAGER 

CANTON State: OH 
44706 Phone: 330-268-9458 
330-268-9458 
40.774178 
-81.432244 
5 
GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
NAD27 
VERIFIED RELATIVE TO MAP FEATURES (1:24,000) 
OHWT30000002595 

OH WELLS OHPW50000004103 

5511 
STARK Pwsid: 
18369 
WHISPERING OAKS MHP WELL 0001 
Not Reported 
PERMANENT 
Active 
WHISPERING OAKS MHP 
ground water 
40.774039 
-81.431069 

Act date: 
Sys status: 
Sys type: 

OH7603412 

10/15/1999 
Active 
Community 
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Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

10 
SE 
1/2 -1 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe map ye: 
Loe no: 
Sub name: 
Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
St no: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 
Zone code: 
Horiz x: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert lac: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Gas ht: 
Screen len: 
Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen s!o: 
Screened i: 
Screened 1: 

5 
GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
WGS84 
VERIFIED RELATIVE TO MAP FEATURES (1:24,000) 
OHPW50000004103 

1008764 
w 
4214 
151 Twp code: 
Not Reported Orig own 1: 
Not Reported Testtype: 
M Aquifer ty: 
Not Reported Loe area: 
0 
Not Reported Sub map ye: 
Not Reported Permit no: 
Not Reported Lot no: 
0 
SW 
4015 
23RD St type co: 
Not Reported 
0 
CANTON State code: 
44706 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
40.77528 
-81.42444 
Not Reported Flowing we: 
0 
0 
0 
Not Reported S water 1: 
0 
15 
55 
02/01/2008 Located in: 
Not Reported 
0 
Not Reported 
0 
.01 
40 
55 

OH WELLS 

475 
CEC 
Not Reported 
Not Reported 
Not Reported 

Not Reported 
Not Reported 
Not Reported 

ST 

OH 

Not Reported 

Not Reported 

Not Reported 

OHD500000807162 
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Sustained : 
Attatch st 
Screen dia: 
Screen typ: 
Pump type: 
Pump capac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water leve: 
Well drill: 
Site id: 

11 
ESE 
1/2 -1 Mile 
Higher 

Objectid: 
County: 
Well num: 
We!I name: 
Dnr wl log: 
WI avail: 
Wl status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum; 
Verify met: 
Site id: 

012 
SSE 
1/2 -1 Mile 
Higher 

Objectid: 
County: 
Wei! num: 
Well name: 
Dnrwl log: 
WI avail: 
WI status; 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

0 
Not Reported 
0 
Not Reported Screen mat: 
Not Reported 
0 
0 
Not Reported Pump inst: 
Not Reported 
0 
Not Reported Subcon odh: 
OHD500000807162 

5720 
STARK Pwsid: 
18698 
ELDORADO LANES WELL 0001 
Not Reported 
PERMANENT Act date: 
Active 
ELDORADO LANES 
ground water 
40.779565 
-81.420126 
500 
INTERPOLATION - MAP 
NAO 27 

Sys status: 
Sys type: 

VERIFIED RELATIVE TO MAP FEATURES (OTHER) 
OHPW50000004142 

5556 
STARK Pwsid: 
18424 
DLH PROPERTIES WELL 0001 
Not Reported 
PERMANENT 
Active 
DLH INDUSTRIES, INC. 
ground water 
40.772822 
-81.428 
1 

Act date: 
Sys status: 
Sys type: 

Not Reported 

Not Reported 

Not Reported 

OH WELLS 

OH7664812 

05/14/2009 
Active 

OHPW50000004142 

Transient Non-Community water systems 

OH WELLS OHPW50000004093 

OH7607112 

10/15/1999 
Active 
Non-Transient Non-Community water systems 

GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
WGS84 
VERIFIED RELATIVE TO MAP FEATURES (1 :24,000) 
OHPW50000004093 
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Map ID 
Direction 
Distance 
Elevation 

013 
SSE 
1/2 -1 Mile 
Higher 

County: 
Wtp num: 
Tp avail: 
Wtpdsn cap: 
Notreat in: 
Wtp status: 
Sys name: 
Src type: 
Last name: 
Address1: 
Address2: 
City: 
Zip: 
Emg phone: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

014 
SSE 
1/2-1 Mile 
Higher 

Objectid: 
County: 
Well num: 
Well name: 
Dnrwl log: 
WI avail: 
WI status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

15 
SE 
1/2 -1 Mile 
Higher 

STARK 
7586 
PERMANENT 
8750 
Not Reported 
Active 
DLH INDUSTRIES, INC. 
ground water 
Not Reported 
2422 Leo Avenue SW 
Not Reported 
CANTON 
44706 
Not Reported 
40.772797 
-81.428008 
1 

Pwsid: 
Wtp name: 
Wtrtype: 

Wtr body n: 
Sys status: 
Sys type: 
First name: 
Title: 

State: 
Phone: 

Database EDR ID Number 

OH WELLS OHWT30000002587 

OH7607112 
DLH INDUSTRIES INC 
ground water 

Not Reported 
Active 
Non-Transient Non-Community water systems 
Not Reported 
Not Reported 

OH 
Not Reported 

GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
NAD27 
VERIFIED RELATIVE TO MAP FEATURES (1:24,000) 
OHWT30000002587 

5557 
STARK Pwsid: 
18425 
DLH PROPERTIES WELL 0002 
Not Reported 
PERMANENT Act date: 
Active 
DLH INDUSTRIES, INC. 
ground water 
40.772781 
-81.428053 
1 

Sys status: 
Sys type: 

OH WELLS OHPW50000004092 

OH7607112 

10/15/1999 
Active 
Non-Transient Non-Community water systems 

GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
WGS84 
VERIFIED RELATIVE TO MAP FEATURES (1:24,000) 
OHPW50000004092 

OH WELLS OH0500000807161 
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Well log n: 1008765 
Well type: w 
End user i: 4214 
Cnty code: 151 Twp code: 475 
Orig owner: Not Reported Orig own 1: CEC 
Drill type: Not Reported Test type: Not Reported 
Well use c: M Aquiferty: Not Reported 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: SW 
St no: 4015 
St name: 23RD St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: 44706 
Zone code: Not Reported 
Horiz x: 0 
Horiz y: 0 
Horiz datu: Not Reported 
Horiz ace: 0 
Horiz acc1: 0 
Horiz ac 1: Not Reported 
Vert lac: 0 
Vert ace: 0 
Vert ace u: Not Reported 
Latitude: 40.77417 
Longitude: -81.42417 
Source of: Not Reported Flowing we: Not Reported 
Test rate: 0 
Draw down: 0 
S water le: 0 
S water me: Not Reported S water 1: Not Reported 
Gas ht 0 
Screen len: 15 
Total dept: 49 
Date of co: 02/01/2008 Located in: Not Reported 
Assoc rpt: Not Reported 
Depth to b: 0 
Drill year: Not Reported 
Well seal: 0 
Screen slo: .01 
Screened i: 34 
Screened 1: 49 
Sustained: 0 
Attatch.st: Not Reported 
Screen dia: 0 
Screen typ: Not Reported Screen mat: Not Reported 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water !eve: 0 
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Well drill: 
Site id: 

D16 
SSE 
1/2 -1 Mile 
Higher 

Pwsid: 
State: 
Pws name: 
Population Served: 
PWS Source: 
Pws type: 
Status: 
Facility id: 
Facility name: 
Facility type: 
Treatment objective: 
Contact name: 
Original name: 
Contact phone: 
Contact address2: 
Contact city: 
Contact zip: 

Pwsid: 
State: 
Pws name: 
Population Served: 
PWS Source: 
Pws type: 
Status: 
Facility id: 
Facility name: 
Facility type: 
Treatment objective: 
Contact name: 
Original name: 
Contact phone: 
Contact address2: 
Contact city: 
Contact zip: 

·Pwsid: 
State: 
Pws name: 
Population Served: 
PWS Source: 
Pws type: 
Status: 
Facility id: 
Facility name: 
Facility type: 
Treatment objective: 

Not Reported 
OHD500000807161 

OH7607112 
OH 
DLH Industries, Inc. 
250 
Groundwater 
NTNCWS 
Active 
117996 
Dlh Properties WELL 0001 
Well 
disinfection 
Jim Mathie 
DLH Industries, Inc. 
Not Reported 
PO Box6030 
Canton 
44706 

OH7607112 
OH 
DLH Industries, Inc. 
250 
Groundwater 
NTNCWS 
Active 
117998 
Dlh Properties WELL 0002 
Well 
disinfection 
Jim Mathie 
DLH Industries, Inc. 
Not Reported 
PO Box6030 
Canton 
44706 

OH7607112 
OH 
DLH Industries, lnc. 
250 
Groundwater 
NTNCWS 
Active 
118000 
DLH Industries, Inc. P01 
Sampling~station 
disinfection 

Subcon odh: Not Reported 

FRDS PWS OH7607112 

Epa region: 05 
County: Stark 

Pwssvcconn: 16 

Owner type: Private 

Treatment process: hypochlorination, pre 

Contact address1: 2422 Leo Avenue SW 

Epa region: 05 
County: Stark 

Pwssvcconn: 16 

Owner type: Private 

Treatment process: hypochlorination, pre 

Contact address1: 2422 Leo Avenue SW 

Epa region: 05 
County: Stark 

Pwssvcconn: 16 

Owner type: Private 

Treatment process: hypoch!orination, pre 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 144165 
Facility name: DLH Industries Inc Well 0003 
Facility type: Well Treatment process: hypochlorination, pre 
Treatment objective: disinfection 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 38446 
Facility name: DLH Industries Inc 
Facility type: Treatment_plant Treatment process: hypochlorination, pre 
Treatment objective: disinfection 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 72483 
Facility name: DLH Industries, Inc. Distribution 
Facility type: Distribution_ system_ zone Treatment process: hypochlorination, pre 
Treatment objective: disinfection 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS S~urce: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117996 
Facility name: Dlh Properties WELL 0001 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117998 
Facility name: Dlh Properties WELL 0002 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 118000 
Facility name: DLH Industries, Inc. P01 
Facility type: Sampling_station Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 144165 
Facility name: DLH Industries Inc Well 0003 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 38446 
Facility name: DLH Industries Inc 
Facility type: Treatment_plant Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 72483 
Facility name: DLH Industries, Inc. Distribution 
Facility type: Distribution_ system_ zone Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117996 
Facility name: Dlh Properties WELL 0001 
Facility type: We!I Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address 1 : 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117998 
Facility name: Dlh Properties WELL 0002 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 118000 
Facility name: DLH Industries, Inc. P01 
Facility type: Sampling_station Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 144165 
Facility name: DLH Industries Inc Well 0003 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 38446 
Facility name: DLH Industries !nc 
Facility type: Treatment_plant Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 72483 
Facility name: DLH Industries, Inc. Distribution 
Facility type: Distribution_ system_ zone Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address 1 : 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, lnc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117996 
Facility name: Dlh Properties WELL 0001 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117998 
Facility name: Dlh Properties WELL 0002 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 118000 
Facility name: DLH Industries, Inc. P01 
Facility type: Sampling_station Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: Po Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility ic;l: 144165 
Facility name: DLH Industries Inc Well 0003 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 38446 
Facility name: DLH Industries Inc 
Facility type: Treatment_plant Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
·state: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn; 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 72483 
Facility name: DLH Industries, Inc. Distribution 
Facility type: Distribution_ system_ zone Treatment process: innovative 
Treatment objective: other 

TC3368308.2s Page A-26 

CDF013115 



•·.· .. •· ..... · .. •.•··•.•··.·.············· •• ·•·.·.•.·.·.•.· ... ····· .. ·.•.• .. ·•· •• · •. ••• .... · ....•..... •·.·.· .···· .. ·.·····.·•· .. ••·••.• ..•••• •••• •. · .... ••••••· ..... ·•·• •. ·• .. · .. · ..... ••·••.•••• .. •·· .. · .. ·.· .. •· ... ···.·· · ... •• ••• · .... ·.··••·· · ... · ... •• .. •• .. · ... · ·.·• ...•. •• •• •···.•.· 

·· .~~~Ht;~K&¥>~eays1cA1.:strr1N~ squ"ci;MAPFtNDINGS 

Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117996 
Facility name: Dlh Properties WELL 0001 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contad phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117998 
Facility name: Dlh Properties WELL 0002 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address 1: 2422 Leo Avenue SW 
Contact address2: PO Box6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 118000 
Facility name: DLH Industries, Inc. P01 
Facility type: Sampling_station Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 144165 
Facility name: DLH Industries Inc Well 0003 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 38446 
Facility name: DLH Industries Inc 
Facility type: Treatment_plant Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 72483 
Facility name: DLH Industries, Inc. Distribution 
Facility type: Distribution_ system_ zone Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117996 
Facility name: Dlh Properties WELL 0001 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 117998 
Facility name: Dlh Properties WELL 0002 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 118000 
Facility name: DLH Industries, Inc. P01 
Facility type: Sampling~station Treatment process: innovative 
Treatment objective: other 
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Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address 1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 144165 
Facility name: DLH Industries Inc Wei! 0003 
Facility type: Well Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, Inc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 38446 
Facility name: DLH Industries Inc 
Facility type: Treatment_plant Treatment process: innovative 
Treatment objective: other 
Contact name: Jim Mathie 
Original name: DLH Industries, lnc. 
Contact phone: Not Reported Contact address1: 2422 Leo Avenue SW 
Contact address2: PO Box 6030 
Contact city: Canton 
Contact zip: 44706 

Pwsid: OH7607112 Epa region: 05 
State: OH County: Stark 
'Pws name: DLH Industries, Inc. 
Population Served: 250 Pwssvcconn: 16 
PWS Source: Groundwater 
Pws type: NTNCWS 
Status: Active Owner type: Private 
Facility id: 72483 
Facility name: DLH Industries, Inc. Distribution 
Facility type: Distribution_ system_ zone Treatment process: innovative 
Treatment objective: other 
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Contact name: 
Original name: 
Contact phone: 
Contact address2: 
Contact city: 
Contact zip: 

PWSID: 
Date Initiated: 
PWS Name: 

Addressee/ Facility: 

Facility Latitude: 
City Served: 
Treatment Class: 

Jim Mathie 
DLH Industries, lnc. 
Not Reported 
PD Box 6030 
Canton 
44706 

OH7607112 

Contact address1: 

Not Reported Date Deactivated: Not Reported 
DLH PROPERTIES 
MR LEE RANDOLPH 
2422 LEO AVE SW,PO BOX 6030 
CANTON, OH 44706 

Not Reported 

2422 Leo Avenue SW 

40 46 21.0000 
Not Reported 
Treated 

Facility Longitude: 81 25 42.0000 

Population: 25 

PWS currently has or had major violation(s) or enforcement: YES 

VIOLATIONS INFORMATION: 

Violation ID: 
Via. beginning Date: 
Num required Samples: 
Analysis Result: 
Analysis Method: 
Violation Type: 
Contaminant: 
Via. Awareness Date: 

Violation ID: 
Via. beginning Date: 
Num required Samples: 
Analysis Result: 
Analysis Method: 
Violation Type: 
Contaminant: 
Via. Awareness Date: 

Violation ID: 
Via. beginning Date: 
Num required Samples: 
Analysis Result: 
Analysis Method: 
Violation Type: 
Contaminant: 
Vio. Awareness Date: 

Violation ID: 
Via. beginning Date: 
Num required Samples: 
Analysis Result: 
Analysis Method: 
Violation Type: 
Contaminant: 
Vio. Awareness Date: 

9400441 
01/01/94 

Source ID: 
Via. end Date: 

Not Reported 
01/31/94 

Not Reported Number of Samples Taken: 
Not Reported Maximum Contaminant Level: 
Not Reported 
Monitoring, Routine Minor (TCR) 
COLIFORM (TCR) 
Not Reported 

9400201 
12/01/93 

Source ID: 
Vio. end Date: 

Not Reported 
12/31/93 

Not Reported Number of Samples Taken: 
Not Reported Maximum Contaminant Level: 
Not Reported 
MCL, Acute (TCR) 
COLIFORM (TCR) 
Not Reported 

9400202 
12/01/93 

Source ID: 
Via. end Date: 

Not Reported 
12/31/93 

Not Reported Number of Samples Taken: 
Not Reported Maximum Contaminant Level: 
Not Reported 
Monitoring, Repeat Minor (TCR) 
COLIFORM (TCR) 
Not Reported 

Source ID: 
Via. end Date: 

Not Reported 
11/30/91 

9224978 
09/01/91 
DOD Number of Samples Taken: 
Not Reported 
Not Reported 
Monitoring, Regular 

Maximum Contaminant Level: 

8 REGULA TED PHASE I voes 
Not Reported 

PWS Phone: 
Vio. Period: 
Not Reported 
Not Reported 

PWS Phone: 
Via. Period: 
Not Reported 
Not Reported 

PWS Phone: 
Vio. Period: 
Not Reported 
Not Reported 

PWS Phone: 
Vio. Period: 
DOD 
Not Reported 

Not Reported 
001 Months 

Not Reported 
001 Months 

Not Reported 
001 Months 

Not Reported 
003 Months 

TC3368308.2s Page A-31 

CDF013120 



Violation ID: 9224979 Source lD: Not Reported PWS Phone: Not Reported 
Via. beginning Date: 09/01191 Vio. end Date: 11130/91 Via. Period: 003 Months 
Num required Samples: 000 Number of Samples Taken: 000 
Analysis Result Not Reported Maximum Contaminant Level: Not Reported 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 15 UNREGULATED PHASE I voes 
Vio. Awareness Date: Not Reported 

Violation ID: 9224980 Source ID: Not Reported PWS Phone: Not Reported 
Via. beginning Date: 09/01/91 Via. end Date: 11130191 Vio. Period: 003 Months 
Num required Samples: 000 Number of Samples Taken: 000 
Analysis Result: Not Reported Maximum Contaminant Level: Not Reported 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 36 UNREGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

Violation ID: 9224981 Source ID: Not Reported PWS Phone: Not Reported 
Vio. beginning Date: 12/01/91 Vio. end Date: 02129192 Vio. Period: 003 Months 
Num required Samples: 000 Number of Samples Taken: 000 
Analysis Result: Not Reported Maximum Contaminant Level: Not Reported 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 8 REGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

Violation ID: 9224982 Source ID: Not Reported PWS Phone: Not Reported 
Vio. beginning Date: 12/01/91 Via. end Date: 02129/92 Vio. Period: 003 Months 
Num required Samples: 000 Number of Samples Taken: 000 
Analysis Result: Not Reported Maximum Contaminant Level: Not Reported 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 15 UNREGULATED PHASE I voes 
Vio. Awareness Date: Not Reported 

Violation ID: 9224983 Source ID: Not Reported PWS Phone: Not Reported 
Via. beginning Date: 12101/91 Via. end Date: 02129192 Via. Period: 003 Months 
Num required Samples: 000 Number of Samples Taken: 000 
Analysis Result: Not Reported Maximum Contaminant Level: Not Reported 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 36 UNREGULATED PHASE I voes 
Vio. Awareness Date: Not Reported 

Violation ID: 9124972 Source ID: Not Reported PWS Phone: Not Reported 
Via. beginning Date: 03/01/91 Via. end Date: 05/31/91 Via. Period: 003 Months 
Num required Samples: 000 Number of Samples Taken: 000 
Analysis Result: Not Reported Maximum Contaminant Level: Not Reported 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 8 REGULATED PHASE I voes 
Via. Awareness Date: Not Reported 
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Violation ID: 9124973 Source ID: Not Reported 
Via. beginning Date: 03/01/91 Via. end Date: 05/31/91 
Num required Samples: 000 Number of Samples Taken: 
Analysis Result: Not Reported Maximum Contaminant Level: 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 15 UNREGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

Violation ID: 9124974 Source ID: Not Reported 
Via. beginning Date: 03/01/91 Vio. end Date: 05/31/91 
Num required Samples: 000 Number of Samples Taken: 
Analysis Result: Not Reported Maximum Contaminant Level: 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 36 UNREGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

Violation ID: 9124975 Source ID: Not Reported 
Via. beginning Date: 06/01/91 Via. end Date: 08/31/91 
Num required Samples: 000 Number of Samples Taken: 
Analysis Result: Not Reported Maximum Contaminant Level: 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 8 REGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

Violation ID: 9124976 Source !D: Not Reported 
Via. beginning Date: 06/01/91 Via. end Date: 08/31/91 
Num required Samples: DOD Number of Samples Taken: 
Analysis Result Not Reported Maximum Contaminant Level: 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 15 UNREGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

Violation ID: 9124977 Source ID: Not Reported 
Via. beginning Date: 06/01/91 Via. end Date: 08/31/91 
Num required Samples: ODO Number of Samples Taken: 
Analysis Result: Not Reported Maximum Contaminant Level: 
Analysis Method: Not Reported 
Violation Type: Monitoring, Regular 
Contaminant: 36 UNREGULATED PHASE I voes 
Via. Awareness Date: Not Reported 

ENFORCEMENT INFORMATION: 

Truedate: 
Pwsname: 
Retpopsrvd: 
Vioid: 
Viol. Type: 
Complperbe: 
Complperen: 
Enf action: 
Violmeasur: 

03/31/2009 Pwsid: 
DLH INDUSTRIES, INC. 
234 Pwstypecod: 
1167901 Contaminant: 
Follow-up and Routine Tap Sampling 
1/1/2001 0:00:00 
7/23/2002 0:00:00 Enfdate: 
State Violation/Reminder Notice 
Not Reported 

PWS Phone: 
Via. Period: 
000 
Not Reported 

PWS Phone: 
Via. Period: 
000 
Not Reported 

PWS Phone: 
Via. Period: 
000 
Not Reported 

PWS Phone: 
Via. Period: 
000 
Not Reported 

PWS Phone: 
Via. Period: 
000 
Not Reported 

OH7607112 

NTNC 

Not Reported 
003 Months 

Not Reported 
003 Months 

Not Reported 
003 Months 

Not Reported 
003 Months 

Not Reported 
003 Months 

LEAD & COPPER RULE 

12/11/2001 0:00:00 
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Truedate: 
Pwsname: 
Retpopsrvd: 
Vioid: 
Viol. Type: 
Complperbe: 
Complperen: 
Enf action: 
Violmeasur: 

Truedate: 
Pwsname: 
Retpopsrvd: 
Vioid: 
Viol. Type: 
Complperbe: 
Complperen: 
Enf action: 
Violmeasur: 

Truedate: 
Pwsname: 
Retpopsrvd: 
Vioid: 
Viol. Type: 
Complperbe: 
Complperen: 
Enf action: 
Violmeasur: 

Truedate: 
Pwsname: 
Retpopsrvd: 
Viold: 
Viol. Type: 
Complperbe: 
Complperen: 
Enf action: 
Violmeasur: 

Truedate: 
Pwsname: 
Retpopsrvd: 
Vioid: 
Viol. Type: 
Complperbe: 
Complperen: 
Enf action: 
Violmeasur: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

03/31/2009 Pwsid: 
DLH INDUSTRIES, INC. 
234 Pwstypecod: 
1167901 Contaminant 
Follow-up and Routine Tap Sampling 
1/1/2001 0:00:00 
7/23/2002 0:00:00 Enfdate: 
State Public Notif Requested 
Not Reported 

03/31/2009 Pwsid: 
DLH INDUSTRIES, INC. 
234 Pwstypecod: 
1167901 Contaminant: 
Follow-up and Routine Tap Sampling 
1/1/2001 0:00:00 
7/23/2002 0:00:00 Enfdate: 
State Public Notif Received 
Not Reported 

03/31/2009 Pwsid: 
DLH INDUSTRIES, INC. 
234 Pwstypecod: 
1167901 Contaminant: 
Follow-up and Routine Tap Sampling 
1/1/2001 0:00:00 
7/23/2002 0:00:00 Enfdate: 
State Compliance Achieved 
Not Reported 

03/31/2009 
DLH INDUSTRIES, INC. 

Pwsid: 

234 Pwstypecod: 
9761400 Contaminant: 
3 
7/1/2000 0:00:00 
12/31/2000 0:00:00 Enfdate: 
State Violation/Reminder Notice 
Not Reported 

03/31/2009 Pwsid: 
DLH INDUSTRIES, INC. 
234 Pwstypecod: 
9761400 Contaminant: 
3 
7/1/2000 0:00:00 
12/31/2000 0:00:00 Enfdate: 
State Public Notif Requested 
Not Reported 

DLH Industries, Inc. 
Follow-up and Routine Tap Sampling 
LEAD & COPPER RULE 
1/1/2001 0:00:00 - 7/23/2002 0:00:00 
111679 
4/20/2002 0:00:00 Enf. Action: 

OH7607112 

NTNC 
LEAD & COPPER RULE 

12/11/2001 0:00:00 

OH7607112 

NTNC 
LEAD & COPPER RULE 

4/20/2002 0:00:00 

OH7607112 

NTNC 
LEAD & COPPER RULE 

7/23/2002 0:00:00 

OH7607112 

NTNC 
ASBESTOS 

3/15/2001 0:00:00 

OH7607112 

NTNC 
ASBESTOS 

3/15/2001 0:00:00 

State Public Notif Received 
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ENFORCEMENT INFORMATION: 

System Name: OLH Industries, Inc. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 11112001 0:00:00 - 7/23/2002 0:00:00 
Violation ID: 111679 
Enforcement Date: 712312002 0:00:00 Enf. Action: State Compliance Achieved 

System Name: DLH Industries, Inc. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 11112001 0:00:00 - 712312002 0:00:00 
Violation ID: 111679 
Enforcement Date: 12/11/2001 0:00:00 Enf. Action: State Public Notif Requested 

Syst€m Name: DLH Industries, Inc. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 1/112001 0:00:00 - 7/2312002 0:00:00 
Violation ID: 111679 
Enforcement Date: 12/11/2001 0:00:00 Enf. Action: State Violation/Reminder Notice 

System Name: DLH INDUSTRIES, INC. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 11112001 0:00:00 - 712312002 0:00:00 
Violation ID: 1167901 
Enforcement Date: 12/11/2001 0:00:00 Enf. Action: State Violation/Reminder Notice 

System Name: DLH INDUSTRIES, INC. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 11112001 0:00:00 - 7123/2002 0:00:00 
Violation ID: 1167901 
Enforcement Date: 12/11/2001 0:00:00 Enf. Action: State Public Notif Requested 

System Name: DLH INDUSTRIES, INC. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 11112001 0:00:00 - 712312002 0:00:00 
Violation ID: 1167901 
Enforcement Date: 4/20/2002 0:00:00 Enf. Action: State Public Notif Received 

System Name: DLH INDUSTRIES, INC. 
Violation Type: Follow-up and Routine Tap Sampling 
Contaminant: LEAD & COPPER RULE 
Compliance Period: 11112001 0:00:00 - 712312002 0:00:00 
Violation ID: 1167901 
Enforcement Date: 7/23/2002 0:00:00 Enf. Action: State Compliance Achieved 

System Name: DLH PROPERTIES 
Violation Type: Monitoring, Routine Minor (TCR) 
Contaminant: COLIFORM (TCR) 
Compliance Period: 1994-01-01 - 1994-01-31 
Violation ID: 9400441 
Enforcement Date: 1994-02-16 Enf. Action: State Violation/Reminder Notice 

System Name: DLH PROPERTIES 
Violation Type: Monitoring, Routine Minor (TCR) 
Contaminant: COLIFORM (TCR) 
Compliance Period: 1994-01-01 -1994-01-31 
Violation ID: 9400441 
Enforcement Date: 1994-02-16 Enf. Action: State Public Notif Requested 
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ENFORCEMENT INFORMATION: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation 10: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 

. Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

DLH PROPERTIES 
Monitoring, Routine Minor (TCR) 
COLIFORM (TCR) 
1994-01-01 -1994-01-31 
9400441 
1994-02-09 

DLH PROPERTIES 
Monitoring, Regular 

Enf. Action: 

1,2 DIBROMO-3-CHLOROPROPANE (DBCP) 
1995-01-01 -1995-03-31 
9593295 
1995-06-02 Enf. Action: 

DLH PROPERTIES 
Monitoring, Regular 
1,2 DIBROMO-3-CHLOROPROPANE (DBCP) 
1995-01-01 - 1995-03-31 
9593295 
1995-06-02 Enf. Action: 

DLH PROPERTIES 
Monitoring, Regular 
1,2 DIBROMO-3-CHLOROPROPANE (DBCP) 
1995-01-01 -1995-03-31 
9593295 
1995-08-15 Enf. Action: 

DLH PROPERTIES 
Monitoring, Regular 
1,2 DIBROMO-3-CHLOROPROPANE (DBCP) 
1995-01-01 - 1995-03-31 
9593295 
1995-06-06 Enf. Action: 

DLH PROPERTIES 
Monitoring, Regular 
ETHYLENE DIBROMIDE (EDB) 
1995-01-01 -1995-03-31 
9593296 
1995-06-02 

DLH PROPERTIES 
Monitoring, Regular 
ETHYLENE DIBROMIDE (EDB) 
1995-01-01 -1995-03-31 
9593296 
1995-06-02 

DLH PROPERTIES 
Monitoring, Regular 
ETHYLENE DIBROMIDE (EDB) 
1995-01-01 -1995-03-31 
9593296 
1995-08-15 

DLH PROPERTIES 
Monitoring, Regular 
ETHYLENE DIBROMIDE (EDB) 
1995-01-01 -1995-03-31 
9593296 
1995-06-06 

Enf. Action: 

Enf. Action: 

Enf. Action: 

Enf. Action: 

State Public Notif Received 

State Violation/Reminder Notice 

State Public Notif Requested 

State Public Notif Received 

State Compliance Achieved 

State Violation/Reminder Notice 

State Public Notif Requested 

State Public Notif Received 

State Compliance Achieved 
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ENFORCEMENT INFORMATION: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation !D: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

DLH Industries, Inc. 
3 
ASBESTOS 
7/1/2000 0:00:00 - 12/31/2000 0:00:00 
97614 
3/15/2001 0:00:00 Enf. Action: 

DLH Industries, Inc. 
3 
ASBESTOS 
7/1/2000 0:00:00 -12/31/2000 0:00:00 
97614 
3/15/2001 0:00:00 Enf. Action: 

DLH INDUSTRIES, INC. 
3 
ASBESTOS 
7/1/2000 0:00:00 -12/31/2000 0:00:00 
9761400 
3/15/2001 0:00:00 Enf. Action: 

DLH INDUSTRIES, INC. 
3 
ASBESTOS 
7/1/2000 0:00:00 -12/31/2000 0:00:00 
9761400 
3/15/2001 0:00:00 Enf. Action: 

DLH PROPERTIES 
Monitoring, Routine Minor (TCR) 
COLIFORM (TCR) 
1998-05-01 - 1998-05-31 
98014430 
1998-06-25 S Enf. Action: 

DLH PROPERTIES 
Monitoring, Routine Minor (TCR) 
COLIFORM (TCR) 
1998-05-01-1998-05-31 
98014430 
1998-06-25 S Enf. Action: 

DLH PROPERTIES 
Monitoring, Routine Minor (TCR) 
COLIFORM (TCR) 
1998-05-01-1998-05-31 
98014430 
1998-06-29 S Enf. Action: 

DLH PROPERTIES 
Monitoring, Routine Major (TCR) 
COLIFORM (TCR) 
1998-12-01 -1998-12-31 
99015517 
1999-01-25 Enf. Action: 

DLH PROPERTIES 
Monitoring, Routine Major (TCR) 
COLIFORM (TCR) 
1998-12-01 -1998-12-31 
99015517 
1999-01-25 Enf. Action: 

State Public Notif Requested 

State Violation/Reminder Notice 

State Violation/Reminder Notice 

State Public Notif Requested 

IA 

IE 

IF 

State Violation/Reminder Notice 

State Public Notif Requested 
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ENFORCEMENT INFORMATION: 

System Name: 
Violation Type: 
Contaminant: 
Compliance Period: 
Violation ID: 
Enforcement Date: 

CONTACT INFORMATION: 

Name: 
Contact: 

Address: 
Address 2: 

17 
SE 
1/2 -1 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe map ye: 
Loe no: 
Sub name: 
Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
Stno: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 
Zone code: 
Horiz x: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert lac: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Cas ht: 
Screen !en: 

DLH PROPERTIES 
Monitoring, Routine Major {TCR) 
COLIFORM (TCR) 
1998-12-01 -1998-12-31 
99015517 
1999-02-01 

DLH INDUSTRIES, INC. 
DLH INDUSTRIES, INC. 

2422 Leo Avenue SW 
CANTON 
OH, 44 330-4 

1008766 
w 
4214 
151 
Not Reported 
Not Reported 
M 
Not Reported 
0 
Not Reported 
Not Reported 
Not Reported 
0 
SW 
4015 
23RD 
Not Reported 
0 
CANTON 
44706 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
40.77528 
-81.42194 
Not Reported 
0 
0 
0 
Not Reported 
0 
15 

Enf. Action: State Public Notif Received 

Population: 234 
Phone: Not Reported 

OH WELLS OHD500000807160 

Twp code: 475 
Orig own 1: CEC 
Test type: Not Reported 
Aquifer ty: Not Reported 
Loe area: Not Reported 

Sub map ye: Not Reported 
Permit no: Not Reported 
Lot no: Not Reported 

St type co: ST 

State code: OH 

Flowing we: Not Reported 

S water 1: Not Reported 
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Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 
Sustained : 
Attatch st: 
Screen dia: 
Screen typ: 
Pun:1p type: 
Pump ca:pac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water leve: 
Well drill: 
Site id: 

D18 
SSE 
1/2 -1 Mile 
Higher 

Objectid: 
County: 
Well num: 
Well name: 
Dnrwl log: 
WI avail: 
WI status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

E19 
SE 
1/2 -1 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe map ye: 
Loe no: 
Sub name: 

49 
02/01/2008 Located in: 
Not Reported 
0 
Not Reported 
0 
.01 
34 
49 
0 
Not Reported 
0 
Not Reported Screen mat: 
Not Reported 
0 
0 
Not Reported Pump inst: 
Not Reported 
0 
Not Reported Subcon odh: 
OHD500000807160 

5555 
ST ARK Pwsid: 
18423 
DLH INDUSTRIES INC WELL 0003 
Not Reported 
PERMANENT 
Active 
DLH INDUSTRIES, INC. 
ground water 
40.772231 
-81.428688 
25 
INTERPOLATION - PHOTO 
NAD83 

Act date: 
Sys status: 
Sys type: 

VERIFIED RELATIVE TO MAP FEATURES (1 :24,000) 
OHPW50000004086 

1010031 
w 
4214 
151 
Not Reported 
Not Reported 
M 
Not Reported 
0 
Not Reported 

Twp code: 
Orig own 1: 
Test type: 
Aquiferty: 
Loe area: 

Sub map ye: 

Not Reported 

Not Reported 

Not Reported 

Not Reported 

OH WELLS 

OH7607112 

11/26/2001 
Active 

OHPW50000004086 

Non-Transient Non-Community water systems 

475 
CEC 

OH WELLS 

Not Reported 
Not Reported 
Not Reported 

Not Reported 

OHD500000807159 
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Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
St no: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 
Zone code: 
Horiz x: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horizac 1: 
Vert !oc: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Gas ht: 
Screen len: 
Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 
Sustained: 
Attatch st 
Screen dia: 
Screen typ: 
Pump type: 
Pump capac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water leve: 
Well drill: 
Site id: 

E20 
SE 
1/2 -1 Mile 
Higher 

. 
'~~99f'!e~f{®.7FtMy$1~A1..;~tn1tlc;~(!)1.1Rce••1Y1ii=>•i::1,..o.tNG$ 

Not Reported Permit no: Not Reported 
Not Reported Lot no: Not Reported 
0 
SW 
4015 
23RD St type co: ST 
Not Reported 
0 
CANTON State code: OH 
44706 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
40.77417 
-81.42222 
Not Reported Flowing we: Not Reported 
0 
0 
0 
Not Reported S water 1: Not Reported 
0 
15 
49 
02/01/2008 Located in: Not Reported 
Not Reported 
0 
Not Reported 
0 
.01 
34 
49 
0 
Not Reported 
0 
Not Reported Screen mat: Not Reported 
Not Reported 
0 
0 
Not Reported Pump inst: Not Reported 
Not Reported 
0 
Not Reported Subcon odh: Not Reported 
OHD500000807159 

OH WELLS OHD500000763413 
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Well log n: 2013424 
Well type: w 
End user i: 795 
Cnty code: 151 Twp code: 475 
Orig owner: Not Reported Orig own 1: MARATHON PETROLEUM COMPANY 
Drill type: CT Test type: B 
Well use c: COM Aquifer ty: SGR 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: Not Reported 
St no: 0 
St name: 23RD St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: Not Reported 
Well Loe Desc: WELL #9 REPLACEMENT 
Zone code: Not Reported 
Horiz x: 0 
Horiz y: 0 
Horiz datu: Not Reported 
Horiz ace: 0 
Horiz acc1: 0 
Horizac 1: Not Reported 
Vert loc: 0 
Vert ace: 0 
Vert ace u: Not Reported 
Latitude: 40.77355 
Longitude: -81.422467 
Source of: GLOBAL POSITION SYSTEM Flowing we: N 
Test rate: 100 
Draw down: 0 
S water !e: 42 
S water me: T S water 1: 10/18/2007 
Cas ht: 0 
Screen len: 20 
Total dept: 117 
Date of co: 10/18/2007 Located in: Not Reported 
Assoc rpt: N 
Depth to b: 0 
Drill year: Not Reported 
Wel!seal: 0 
Screen slo: .095 
Screened i: 115 
Screened 1: 95 
Sustained: 100 
Attatch st: Not Reported 
Screen dia: 16 
Screen typ: CONTINOUS WIRE WOUND Screen mat: STAINLESS STEEL 
Pump type: TURBINE 
Pump capac: 600 
Pump set a: 85 
Pitless ty: Not Reported Pump inst: FRONTZ DRILLING. INC. 
Elev sourc: Not Reported 
Water leve: 0 
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Well drill: 
Site id: 

F21 
SW 
112-1 Mile 
Higher 

County: 
Wtp num: 
Tp avail: 
Wtpdsn cap: 
Notreat in: 
Wtp status: 
Sys name: 
Src type: 
Last name: 
Address1: 
Address2: 
City: 
Zip: 
Emg phone: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

F22 
SW 
112 - 1 Mile 
Higher 

Objectid: 
County: 
Well num: 
Well name: 
Dnr wl log: 
WI avail: 
WI status: 
Sys name: 
Src type: 
Latitude: 
Longitude: 
Accuracy: 
LI colmeth: 
Hdatum: 
Verify met: 
Site id: 

G23 
SE 
1/2-1 Mile 
Higher 

Not Reported 
OHD500000763413 

STARK 
7663 
PERMANENT 
1000 
Not Reported 
Active 
CHILDRENS TOY FUND 
ground water 
BOGOVICH 
2401 SWISS AVENUE SW 
Not Reported 
CANTON 
44706 
330-418-3222 
40.773561 
-81.441503 
1 

Subcon odh: 

Pwsid: 
Wtp name: 
Wtrtype: 

Wtr body n: 
Sys status: 
Sys type: 
First name: 
Title: 

State: 
Phone: 

Not Reported 

OH WELLS OHWT30000002591 

OH7643212 
CHILDRENS TOY FUND 
ground water 

Not Reported 
Active 
Transient Non-Community water systems 
CATHI 
Not Reported 

OH 
330-4 79-5393 

GPS CODE MEASUREMENTS (PSEUDO RANGE) DIFFERENTIALLY CORRECTED 
NAD27 
VERIFIED RELATIVE TO MAP FEATURES (1 :24,000) 
OHWT30000002591 

5627 
STARK Pwsid: 
18535 
KEN MAR HALL INC WELL 0001 
Not Reported 
PERMANENT 
Active 
CHILDREN$ TOY FUND 
ground water 
40.773716 
-81.441835 
25 
INTERPOLATION - PHOTO 
NAO 83 

Act date: 
Sys status: 
Sys type: 

VERIFIED RELATIVE TO MAP FEATURES (1:24,000) 
OHPW50000004098 

OH WELLS 

OH7643212 

10/15/1999 
Active 

OHPW50000004098 

Transient Non-Community water systems 

OH WELLS OHD500000808358 
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Well log n: 2017023 
Well type: w 
End user i: 4221 
Cnty code: 151 Twp code: 475 
Orig owner: Not Reported Orig own 1: ASHLAND OIL 
Drill type: A Test type: Not Reported 
Well use c: M Aquifer ty: SGR 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: SW 
St no: 3801 
St name: 23RD St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: 44706-2311 
Zone code: Not Reported 
Horiz x: 0 
Horiz y: 0 
Horiz datu: NAD83 
Horiz ace: 0 
Horiz acc1: 0 
Horiz ac 1: Not Reported 
Vert lac: 0 
Vert ace: 0 
Vert ace u: Not Reported 
Latitude: 40.77403 
Longitude: -81.41997 
Source of: GLOBAL POSITION SYSTEM Flowing we: N 
Test rate: 0 
Draw down: 0 
S water le: 0 
S water me: Not Reported S water 1: Not Reported 
Cas ht: 0 
Screen len: 10 
Total dept: 25 
Date of co: 04/1712008 Located in: Not Reported 
Assoc rpt: N 
Depth to b: 0 
Drill year: Not Reported 
Well seal: 0 
Screen slo: .01 
Screened i: 25 
Screened 1: 15 
Sustained : 0 
Attatch st: Not Reported 
Screen dia: 2 
Screen typ: MACHINE SLOTTED Screen mat: PVC 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water leve: 0 
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Well drill: 
Site id: 

G24 
SE 
1/2 -1 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe n:iap ye: 
Loe no: 
Sub name: 
Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
St no: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 
Zone code: 
Horiz x: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert loc: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Cas ht: 
Screen len: 
Total dept 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill 'year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 

Not Reported 
OHD500000808358 

2017022 
w 
4221 
151 
Not Reported 
A 
M 
Not Reported 
0 
Not Reported 
Not Reported 
Not Reported 
0 
SW 
3801 
23RD 
Not Reported 
0 
CANTON 
44706-2311 
Not Reported 
0 
0 
NAD83 
0 
0 
Not Reported 
0 
0 
Not Reported 
40.77385 
-81.42013 
GLOBAL POSITION SYSTEM 
0 
0 
0 
Not Reported 
0 
10 
27 
04/17/2008 
N 
0 
Not Reported 
0 
.01 
27 
17 

Subcon odh: Not Reported 

OH WELLS OHD500000808357 

Twp code: 475 
Orig own 1: ASHLAND OIL 
Test type: Not Reported 
Aquiferty: SGR 
Loe area: Not Reported 

Sub map ye: Not Reported 
Permit no: Not Reported 
Lot no: Not Reported 

St type co: ST 

State code: OH 

Flowing we: N 

S water 1: Not Reported 

Located in: Not Reported 
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Sustained: 0 
Attatch st: Not Reported 
Screen dia: 2 
Screen typ: MACHINE SLOTTED Screen mat: PVC 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water leve: 0 
Well drill: Not Reported Subcon odh: Not Reported 
Site id: OHD500000808357 

G25 
SE OH WELLS OHD500000808359 
1/2 -1 Mile 
Higher 

Well log n: 2017024 
Well type: w 
End user i: 4221 
Cnty code: 151 Twp code: 475 
Orig owner: Not Reported Orig own 1: ASHLAND OIL 
Drill type: A Test type: Not Reported 
Well use c: M Aquiferty: SGR 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: SW 
St no: 3801 
St name: 23RD St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: 44706-2311 
Zone code: Not Reported 
Horiz x: 0 
Horiz y: 0 
Horiz datu: NAD83 
Horiz ace: 0 
Horiz acc1: 0 
Horiz ac 1: Not Reported 
Vert lac: 0 
Vert ace: 0 
Vert ace u: Not Reported 
Latitude: 40.77409 
Longitude: -81.41966 
Source of: GLOBAL POSITION SYSTEM Flowing we: N 
Test rate: 0 
Draw down: 0 
S water le: 0 
S water me: Not Reported S water 1: Not Reported 
Gas ht: 0 
Screen len: 10 
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Total dept: 27 
Date of co: 04/18/2008 Located in: Not Reported 
Assoc rpt: N 
Depth to b: 0 
Drill year: Not Reported 
Well seal: 0 
Screen slo: .01 
Screened i: 27 
Screened 1: 17 
Sustained: 0 
Attatch st: Not Reported 
Screen dia: 2 
Screen typ: MACHINE SLOTTED Screen mat: PVC 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water leve: 0 
Well drill: Not Reported Subcon odh: Not Reported 
Site id: OHD500000808359 

G26 
SE OH WELLS OHD500000808356 
1/2 - 1 Mile 
Higher 

Well log n: 2017021 
Well type: w 
End user i: 4221 
Cnty code: 151 Twp code: 475 
Orig owner: Not Reported Orig own 1: ASHLAND OIL 
Drill type: A Test type: Not Reported 
Well use c: M Aquiferty: SGR 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: Not Reported 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 0 
St dir cod: SW 
St no: 3801 
St name: 23RD St type co: ST 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: 44706-2311 
Zone code: Not Reported 
Horiz x: 0 
Horiz y: 0 
Horiz datu: NAD83 
Horiz ace: 0 
Horiz acc1: 0 
Horiz ac 1: Not Reported 
Vert lac: 0 
Vert ace: 0 
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Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Cas ht: 
Screen len: 
Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 
Sustained: 
Attatch st: 
Screen dia: 
Screen typ: 
Pump type: 
Pump capac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water 1eve: 
Well drill: 
Site id: 

27 
ESE 
1/2 -1 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe map ye: 
Loe no: 
Sub name: 
Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
St no: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 

Not Reported 
40.77383 
-81.41964 
GLOBAL POSITION SYSTEM 
0 
0 
0 
Not Reported 
0 
10 
27 
04/16/2008 
N 
0 
Not Reported 
0 
.01 
27 
17 
0 
Not Reported 
2 
MACHINE SLOTTED 
Not Reported 
0 
0 
Not Reported 
Not Reported 
0 
Not Reported 
OHD500000808356 

2021620 
w 
795 
151 
Not Reported 
A 
M 
Not Reported 
0 
Not Reported 
Not Reported 
Not Reported 
0 
SW 
2408 
GAMBRINUS 
Not Reported 
0 
CANTON 
44711 

Flowing we: 

S water 1: 

Located in: 

Screen mat: 

Pump inst: 

Subcon odh: 

Twp code: 
Orig own 1: 
Test type: 
Aquiferty: 
Loe area: 

Sub map ye: 
Permit no: 
Lot no: 

St type co: 

State code: 

N 

Not Reported 

Not Reported 

PVC 

Not Reported 

Not Reported 

OH WELLS OHD500000805197 

475 
MARATHON PETROLEUM COMPANY 
Not Reported 
SGR 
Not Reported 

Not Reported 
Not Reported 
Not Reported 

AVE 

OH 
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Well Loe Desc: 
Zone code: 
Horiz x: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert lac: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Cas ht: 
Screen len: 
Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 
Sustained: 
Attatch st: 
Screen dia: 
Screen typ: 
Pump type: 
Pump capac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water leve: 
Well drill: 
Site id: 

28 
SW 
1/2 M 1 Mile 
Higher 

Well log n: 
Well type: 
End user i: 
Cnty code: 
Orig owner: 
Drill type: 
Well use c: 
Loe map ye: 
Loe no: 
Sub name: 

90-82R NORTH AREA MIDDLE OF LOT 
Not Reported 
0 
0 
NAD83 
0 
0 
Not Reported 
1086 
0 
Not Reported 
40.77818 
-81.41434 
GLOBAL POSITION SYSTEM 
0 
0 
0 
Not Reported 
2 
15 
30 
02/26/2009 
N 
0 
Not Reported 
0 
.02 
30 
15 
0 
Not Reported 
2 
MACHINE SLOTTED 
Not Reported 
0 
0 
Not Reported 
GLOBAL POSITION SYSTEM 
0 
Not Reported 
OHD500000805197 

955284 
w 
833 
151 
ANTHONY 
R 
Not Reported 
Not Reported 
0 
Not Reported 

Flowing we: 

S water 1: 

Located in: 

Screen mat: 

Pump inst: 

Subcon odh: 

Twp code: 
Orig own 1: 
Test type: 
Aquifer ty: 
Loe area: 

Sub map ye: 

N 

Not Reported 

Not Reported 

PVC 

Not Reported 

Not Reported 

OH WELLS 

2175 
DEURIO 
0 
MUD 
Not Reported 

Not Reported 

OHD500000674528 
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Sub no: 
Sec owner: 
Sect no: 
St dir cod: 
St no: 
St name: 
Sec add: 
Sec add no: 
City: 
Zip: 
Zone code: 
Horizx: 
Horiz y: 
Horiz datu: 
Horiz ace: 
Horiz acc1: 
Horiz ac 1: 
Vert lac: 
Vert ace: 
Vert ace u: 
Latitude: 
Longitude: 
Source of: 
Test rate: 
Draw down: 
S water le: 
S water me: 
Cas ht 
Screen !en: 
Total dept: 
Date of co: 
Assoc rpt: 
Depth to b: 
Drill year: 
Well seal: 
Screen slo: 
Screened i: 
Screened 1: 
Sustained : 
Attatch st: 
Screen dia: 
Screen typ: 
Pump type: 
Pump capac: 
Pump set a: 
Pitless ty: 
Elev sourc: 
Water !eve: 
Welldri!I: 
Site id: 

29 
SSW 
1/2 -1 Mile 
Higher 

Not Reported Permit no: 20972 
Not Reported Lot no: Not Reported 
0 
SW 
2347 
DELAWARE Sttype co: AVE 
Not Reported 
0 
CANTON State code: OH 
44706 
Not Reported 
0 
0 
Not Reported 
0 
0 
Not Reported 
1120 
0 
Not Reported 
40.773166 
-81.446066 
Not Reported Flowing we: Not Reported 
10 
100 
80 
G S water 1: 08/23/2003 
2 
0 
210 
08/23/2003 Located in: Not Reported 
Not Reported 
0 
Not Reported 
0 
0 
0 
0 
10 
Not Reported 
0 
Not Reported Screen mat: Not Reported 
Not Reported 
0 
0 
Not Reported Pump inst: Not Reported 
Not Reported 
0 
Not Reported Subcon odh: Not Reported 
OHD500000674528 

OH WELLS OHD500000657244 
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Welt log n: 952175 
Wei! type: w 
End user i: 640 
Cnty code: 151 Twp code: 2175 
Orig owner: ALICE Orig own 1: BAKER 
Drill type: CT Test type: B 
Well use c: D Aquifer ty: SHA 
Loe map ye: Not Reported Loe area: Not Reported 
Loe no: 0 
Sub name: Not Reported Sub map ye: Not Reported 
Sub no: Not Reported Permit no: 20748 
Sec owner: Not Reported Lot no: Not Reported 
Sect no: 32 
St dir cod: SW 
St no: 2580 
St name: SWISS Sttype co: AVE 
Sec add: Not Reported 
Sec add no: 0 
City: CANTON State code: OH 
Zip: 44706 
Zone code: s 
Horiz x: 2293219.6 
Horiz y: 1010615.04 
Horiz datu: NAD27 
Horiz ace: 0 
Horiz acc1: 0 
Horiz ac 1: Not Reported 
Vert lac: 1064 
Vert ace: 0 
Vert ace u: Not Reported 
Latitude: 40.76983 
Longitude: -81.4415 
Source of: GPS Flowing we: Not Reported 
Test rate: 15 
Draw down: 5 
S water le: 30 
S water me: G S water 1: 03/22/2003 
Cas ht: 1 
Screen len: 0 
Total dept: 85 
Date of co: 03/22/2003 Located in: Not Reported 
Assoc rpt: Not Reported 
Depth to b: 0 
Drill year: Not Reported 
Well seal: 0 
Screen slo: 0 
Screened i: 0 
Screened 1: 0 
Sustained: 15 
Attatch st: Not Reported 
Screen dia: 0 
Screen typ: Not Reported Screen mat Not Reported 
Pump type: Not Reported 
Pump capac: 0 
Pump set a: 0 
Pitless ty: Not Reported Pump inst: Not Reported 
Elev sourc: Not Reported 
Water !eve: 0 
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Well drill: 
Site id: 

Not Reported 
OHD500000657244 

Subcon odh: Not Reported 

TC3368308.2s Page A-51 

CDF013140 



C'31$0CtiEtK~f Pl-t'(SJCAL :$~TTIN~ SOURCE,MAF! FINDINGS 
7,? ~DON' 

AREA RADON INFORMATION 

State Database: OH Radon 

Radon Test Results 

Zipcode Num Tests 

44706 54 

Federal EPA Radon Zone for STARK County: 1 

Note: Zone 1 indoor average level > 4 pCi/L. 

Maximum 

23.3 

: Zone 2 indoor average level >= 2 pCi/L and <= 4 pCi/L. 
: Zone 3 indoor average level < 2 pCi/L. 

Federal Area Radon Information for Zip Code: 44706 

Number of sites tested: 6 

Area 

Living Area - 1st Floor 
Living Area - 2nd Floor 
Basement 

Average Activity 

Not Reported 
Not Reported 
7.367 pCi/L 

% <4 pCi/L 

Not Reported 
Not Reported 
50% 

Minimum Arith Mean Geo Mean 

0.1 5.08 

% 4-20 pCi/L 

Not Reported 
Not Reported 
33% 

3.77 

% >20 pCi/L 

Not Reported 
Not Reported 
17% 
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TOPOGRAPHIC INFORMATION 

USGS 7.5' Digital Elevation Model (DEM) 
Source: United States Geologic Survey 
EDR acquired the USGS 7.5' Digital Elevation Model in 2002 and updated it in 2006. The 7.5 minute DEM corresponds 
to the USGS 1 :24,000- and 1 :25,000-scale topographic quadrangle maps. The DEM provides elevation data 
with consistent elevation units and projection. 

Scanned Digital USGS 7.5' Topographic Map (ORG) 
Source: United States Geologic Survey 
A digital raster graphic (DRG) is a scanned image of a U.S. Geological Survey topographic map. The map images 
are made by scanning published paper maps on high-resolution scanners. The raster image 
is georeferenced and fit to the Universal Transverse Mercator (UTM) projection. 

HYDROLOGIC INFORMATION 

Flood Zone Data: This data, available in select counties across the country, was obtained by EDR in 2003 & 2011 from the Federal 
Emergency Management Agency {FEMA). Data depicts 1 OD-year and 500-year flood zones as defined by FEMA 

NWI: National Wetlands Inventory. This data, available in select counties across the country, was obtained by EDR 
in 2002 and 2005 from the U.S. Fish and Wildlife Service. 

State Wetlands Data: Wetlands Inventory 
Source: Department of Natural Resources 
Telephone: 614-265-1044 

HYDROGEOLOGIC INFORMATION 

AQUIFLOWR Information System 
Source: EDR proprietary database of groundwater flow information 
EDR has developed the AQUIFLOW Information System (AIS) to provide data on the general direction of groundwater 

flow at specific points. EDR has reviewed reports submitted to regulatory authorities at select sites and has 
extracted the date of the report, hydrogeologically determined groundwater flow direction and depth to water table 
information. 

GEOLOGIC INFORMATION 

Geologic Age and Rock Stratigraphic Unit 
Source: P.G. Schruben, RE. Arndt and W.J. Bawiec, Geology of the Conterminous U.S. at 1 :2,500,000 Scale -A digital 
representation of the 1974 P.B. King and H.M. Beikman Map, USGS Digital Data Series DDS -11 (1994). 

STATSGO: State Soil Geographic Database 
Source: Department of Agriculture, Natural Resources Conservation Services 
The U.S. Department of Agriculture's (USDA) Natural Resources Conservation Service (NRCS) leads the national 
Conservation Soil Survey (NCSS) and is responsible for collecting, storing, maintaining and distributing soil 
survey information for privately owned lands in the United States. A soi! map in a soil survey is a representation 
of soil patterns in a landscape. Soil maps for STATSGO are compiled by generalizing more detailed (SSURGO) 
soil survey maps. 

SSURGO: Soil Survey Geographic Database 
Source: Department of Agriculture, Natural Resources Conservation Services (NRCS) 
Telephone: 800-672-5559 
SSURGO is the most detailed level of mapping done by the Natural Resources Conservation Services, mapping 
scales generally range from 1 :12,000 to 1 :63,360. Field mapping methods using national standards are used to 
construct the soil maps in the Soil Survey Geographic (SSURGO) database. SSURGO digitizing duplicates the 
original soil survey maps. This level of mapping is designed for use by landowners, townships and county 
natural resource planning and management. 
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LOCAL/ REGIONAL WATER AGENCY RECORDS 

FEDERAL WATER WELLS 

PWS: Public Water Systems 
Source: EPA/Office of Drinking Water 
Telephone: 202-564-3750 
Public Water System data from the Federal Reporting Data System. A PWS is any water system which provides water to at 

least 25 people for at least 60 days annually. PWSs provide water from wells, rivers and other sources. 

PWS ENF: Public Water Systems Violation and Enforcement Data 
Source: EPA/Office of Drinking Water 
Telephone: 202-564-3750 
Violation and Enforcement data for Public Water Systems from the Safe Drinking Water Information System (SDWIS) after 

August 1995. Prior to August 1995, the data came from the Federal Reporting Data System (FROS). 

USGS Water Wells: USGS National Water Inventory System (NWIS) 
This database contains descriptive information on sites where the USGS collects or has collected data on surface 
water and/or groundwater. The groundwater data includes information on wells, springs, and other sources of groundwater. 

STATE RECORDS 

Public Water System Data 
Source: Ohio Environmental Protection Agency 
Telephone: 614-644-2752 
The database includes community, transient noncommunity and nontransient noncommunity water wells; and source 

treatment unit locations. 

Water Well Database 
Source: Department of Natural Resources 
Telephone: 614-265-6740 

OTHER STATE DATABASE INFORMATION 

RADON 

State Database: OH Radon 
Source: Department of Health 
Telephone: 614-644-2727 
Radon Statistics for Zip Code Areas 

Area Radon Information 
Source: USGS 
Telephone: 703-356-4020 
The National Radon Database has been developed by the U.S. Environmental Protection Agency 
(USEPA) and is a compilation of the EPA/State Residential Radon Survey and the National Residential Radon Survey. 
The study covers the years 1986 - 1992. Where necessary data has been supplemented by information collected at 
private sources such as universities and research institutions. 

EPA Radon Zones 
Source: EPA 
Telephone: 703-356-4020 
Sections 307 & 309 of IRM directed EPA to list and identify areas of U.S. with the potential for elevated indoor 
radon levels. 

OTHER 

Airport Landing Facilities: Private and public use landing facilities 
Source: Federal Aviation Administration, 800-457-6656 

Epicenters: World earthquake epicenters, Richter 5 or greater 
Source: Department of Commerce, National Oceanic and Atmospheric Administration 
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STREET AND ADDRESS INFORMATION 

© 2010 Tele Atlas North America, Inc. All rights reserved. This material is proprietary and the subject of copyright protection 
and other_intellectual property rights owned by or licensed to Tele Atlas North America, Inc. The use of this material ls subject 
to the terms of a license agreement. You will be held liable for any unauthorized copying or disclosure of this material. 
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Topographic Maps 
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Canton Drop Forge 

4575 Southway Street 

Canton, OH 44706 

Inquiry Number: 3368308.4 

July 17, 2012 

~EDR® Environmental Data Resources Inc 

440 Wheelers Farms Road 
Milford, CT 06461 
800.352.0050 
www.edrnet.com 
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EDR Historical Topographic Map Report 

Environmental Data Resources, lnc.s (EDR) Historical Topographic Map Report is designed to assist professionals in 
evaluating potential liability on a target property resulting from past activities. EDRs Historical Topographic Map Report 
includes a search of a collection of public and private color historical topographic maps, dating back to the early 1900s. 

Thank you for your business, 
Please contact EDR at 1-800-352-0050 

with any questions or comments. 

Disclaimer - Copyright and Trademark Notice 

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. 
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO 
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA 
RESOURCES, INC.SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL 
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYDNE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, 
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, 
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY 
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings, 
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should the 
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase l Environmental Site 
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the 
information provided in this Report is not to be construed as legal advice. 

Copyright 2012 by Environmental Data Resources, lnc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map 
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission. 

EDR and its logos {including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks 
used herein are the property of their respective owners. 
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TARGET QUAD 
N NAME: CANTON 

t MAP YEAR: 1903 

SERIES: 15 
SCALE: 1:62500 

Historical Topographic Map 

SITE NAME: Canton Drop Forge CLIENT: ENVIRON International Corporation 
ADDRESS: 4575 Southway Street CONTACT: Meghna Nooyi 

Canton, OH 44706 INQUIRY#: 3368308.4 
LAT/LONG: 40.7824 /-81.4318 RESEARCH DATE: 07/17/2012 
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Historical Topographic Map 

Sch_ 

j 

TARGET QUAD SITE NAME: Canton Drop Forge CLIENT: ENVIRON International Corporation 
N NAME: CANTON WEST ADDRESS: 4575 Southway Street CONTACT: Meghna Nooyi r MAP YEAR: 1958 Canton, OH 44706 INQUIRY#: 3368308.4 

LAT/LONG: 40.7824 I -81.4318 RESEARCH DATE: 07/17/2012 
SERIES: 7.5 
SCALE: 1:24000 
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r 
TARGET QUAD 
NAME: CANTON WEST 
MAP YEAR: 1967 

SERIES: 7.5 
SCALE: 1:24000 

Historical Topographic Map 

SITE NAME: Canton Drop Forge CLIENT: ENVIRON International Corporation 
ADDRESS: 4575 Southway Street CONTACT: Meghna Nooyi 

Canton, OH 44706 INQUIRY#: 3368308.4 
LAT/LONG: 40.7824 / -81 .4318 RESEARCH DATE: 07/17/2012 
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Historical Topographic Map 

TARGET QUAD SITE NAME: Canton Drop Forge CLIENT: ENVIRON International Corporation 
N NAME: CANTON WEST ADDRESS: 4575 Southway Street CONTACT: Meghna Nooyi 

t MAP YEAR: 1978 Canton, OH 44706 INQUIRY#: 3368308.4 
PHOTOREVISED FROM :1967 LAT/LONG: 40.7824 / -81.4318 RESEARCH DATE: 07/17/2012 
SERIES: 7.5 
SCALE: 1:24000 
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TARGET QUAD 
N NAME: CANTON WEST 

t MAP YEAR: 1985 
PHOTOREVISED FROM :1967 
SERIES: 7.5 
SCALE: 1:24000 

Historical Topographic Map 

SITE NAME: 
ADDRESS: 

LAT/LONG: 

lnduslr,al 

Wiste Ponds 

Canton Drop Forge 
4575 Southway Street 
Canton, OH 44706 
40.7824 /-81.4318 

CLIENT: ENVIRON International Corporation 
CONTACT: Meghna Nooyi 
INQUIRY#: 3368308.4 
RESEARCH DATE: 07/17/2012 
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Historical Topographic Map 

TARGET QUAD SITE NAME: Canton Drop Forge CLIENT: ENVIRON International Corporation 
N NAME: CANTON WEST ADDRESS: 4575 Southway Street CONTACT: Meghna Nooyi 

I MAP YEAR: 1994 Canton, OH 44706 INQUIRY#: 3368308.4 
LAT/LONG: 40.7824 / -81.4318 RESEARCH DATE: 07/17/2012 

SERIES: 7.5 
SCALE: 1:24000 
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Canton Drop Forge 

4575 Southway Street 

Canton, OH 44706 

Inquiry Number: 3368308.5 

July 17, 2012 

~EDR® Environmental Data Resources Inc 

440 Wheelers Farms Road 
Milfo,d, CT 06461 
800.352.0050 
www.edrnet.com 
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EDR Aerial Photo Decade Package 

Environmental Data Resources, Inc. (EDR) Aerial Photo Decade Package is a screening tool designed to assist 
environmental professionals in evaluating potential liability on a target property resulting from past activities. EDR's 
professional researchers provide digitally reproduced historical aerial photographs, and when available, provide one photo 
per decade. 

When delivered electronically by EDR, the aerial photo images included with this report are for ONE TIME USE 
ONLY. Further reproduction of these aerial photo images is prohibited without permission from EDR. For more 
information contact your EDR Account Executive. 

Thank you for your business. 
Please contact EDR at 1-800-352-0050 

with any questions or comments. 

Disclaimer - Copyright and Trademark Notice 

This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. 
It cannot be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO 
WARRANTY EXPRESSED OR IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA 
RESOURCES, INC. SPECIFICALLY DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL 
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR OMISSIONS, NEGLIGENCE, 
ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, INCIDENTAL, 
CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY 
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts this Report AS IS. Any analyses, estimates, ratings, 
environmental risk levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should the 
be interpreted as providing any facts regarding, or prediction or forecast of, any environmental risk for any property. Only a Phase 1 Environmental Site 
Assessment performed by an environmental professional can provide information regarding the environmental risk for any property. Additionally, the 
information provided in this Report is not to be construed as legal advice. 

Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map 
of Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission. 

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks 
used herein are the property of their respective owners. 
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Date EDR Searched Historical Sources: 
Aerial Photography July 17, 2012 

Target Property: 
4575 Southway Street 

Canton, OH 44706 

1952 Aerial Photograph. Scale: l "=500' 

1957 Aerial Photograph. Scale: I"= I 000' 

1960 Aerial Photograph. Scale: I"= I 000' 

1967 Aerial Photograph. Scale: l "=500' 

1971 Aerial Photograph. Scale: 1 """1000' 

1976 Aerial Photograph. Scale: l "= 1000' 

1982 Aerial Photograph. Scale: I"= 1000' 

1991 Aerial Photograph. Scale: l "=750' 

1994 Aerial Photograph. Scale: J "=c500' 

2005 Aerial Photograph. Scale: l "=500' 

2006 Aerial Photograph. Scale: 1 "=500' 

Panel#: 40081-G4, Canton West, OH;/Flight Date: March 30, 1952 

Panel#: 40081-04, Canton West, OH;/Flight Date: May 07, 1957 

Panel#: 40081-04, Canton West, OH/Flight Date: June 06, 1960 

Panel#: 40081-04, Canton West, OH;/Flight Date: November 29, 
1967 

Panel#: 40081-G4, Canton West, OH;/Flight Date: April 16, 1971 

Panel#: 40081-04, Canton West, OH;/Flight Date: April 03, 1976 

Panel#: 40081-G4, Canton West, OH;/Flight Date: April 29, 1982 

Panel#: 40081-G4, Canton West, OH;/Flight Date: April 18, 1991 

Panel#: 4008 l-G4, Canton West, OH;/Composite DOQQ -
acquisition dates: April 21, 1994,April 14, 1994 

Panel#: 40081-04, Canton West, OH;/Flight Year: 2005 

Panel#: 40081-04, Canton West, OH;/Flight Year: 2006 

3368308.5 
2 

EDR 

EDR 

EDR 

EDR 

EDR 

EDR 

EDR 

EDR 

EDR 

EDR 

EDR 
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1 

INQUIRY#: 3368308.5 

YEAR: 1952 
CDF013159 

= 500' 



YEAR: 1957 

= 1000' 



YEAR: 1960 

= 1000' 



YEAR: 1967 

= 500' 



YEAR: 1971 CDF013163 
= 1000' 



YEAR: 1976 CDF013164 
= 1000' 



J YEAR: 1982 
CDF013165 

= 1000' _ 



d YEAR: 1991 r CDF013166 
I = 1so· 





1 YEAR: 2005 

I= 500· 
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·\ YEAR: 2006 
CDF013169 

= 500' 
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Canton Drop Forge 
4575 Southway Street SW 
Canton, OH 44706 

Inquiry Number: 3368308.6 
July 17, 2012 

~EDR® Environmental Data Resources Inc 

440 Wheelers Farms Road 
Milford, CT 06461 
800.352.0050 
www,edrnetcom 
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SECTION 

Executive Summary 

Findings 

City Directory Images 

Thank you for your business. 
Please contact EDR at 1-800-352-0050 

with any questions or comments. 

Disclaimer - Copyright and Trademark Notice 

This Report contains certain information obtained from a variety of public and other sources reasonably available to 
Environmental Data Resources, Inc. It cannot be concluded from this Report that coverage information for the target and 
surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR IMPLIED, IS MADE 
WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY 
DISCLAIMS THE MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABILITY 
OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL 
ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF ERRORS OR 
OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OR DAMAGE, INCLUDING, 
WITHOUT LIMITATION, SPECIAL, INCIDENTAL, CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON 
THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY LIMITED TO A REFUND OF THE AMOUNT 
PAID FOR THIS REPORT. Purchaser accepts this Report "AS IS". Any analyses, estimates, ratings, environmental risk 
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor 
should they be interpreted as providing any facts regarding, or prediction orforecast of, any environmental risk for any 
property. Only a Phase I Environmental Site Assessment performed by an environmental professional can provide 
information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to 
be construed as legal advice. 

Copyright 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in 
part, of any report or map of Environmental Data Resources, Inc. or its affiliates is prohibited without prior written permission. 

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, lnc. or its affiliates. 
All other trademarks used herein are the property of their respective owners. 
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DESCRIPTION 

Environmental Data Resources, lnc.'s (EDR) City Directory Abstract is a screening tool designed to assist 
environmental professionals in evaluating potential liability on a target property resulting from past activities. 
ED R's City Directory Abstract includes a search and abstract of available city directory data. For each 
address, the directory lists the name of the corresponding occupant at five year intervals. 

Business directories including city, cross reference and telephone directories were reviewed, if available, at 
approximately five year intervals for the years spanning 1921 through 2002. This report compiles 
information gathered in this review by geocoding the latitude and longitude of properties identified and 
gathering information about properties within 660 feet of the target property. 

A summary of the information obtained is provided in the text of this report. 

RESEARCH SUMMARY 

The following research sources were consulted in the preparation of this report. An "X" indicates where 
information was identified in the source and provided in this report. 

YllL ~ TP AQ,[Qining Tf!.Xt A~tCsGt ~gu,,€ lmr1.gf!. 

2002 Haines Company X X X 
Haines & Company X X X 

1995 R.L. Polk Co. Publishers X X X 

1990 R.L. POLK & CO. PUBLISHERS 

1986 OHIO BELL-AN AMERITECH 
COMPANY 

1981 THE OHIO BELL TELEPHONE X X X 
COMPANY 

1976 THE OHIO BELL TELEPHONE 
COMPANY 

1970 THE BURCH DIRECTORY 

1966 THE BURCH DIRECTORY 

1960 THE BURCH DIRECTORY CO. 

1954 THE BURCH DIRECTORY CO. 

1948 THE BURCH DIRECTORY CO. 

1942 THE BURCH DIRECTORY CO. 

1936 THE BURCH DIRECTORY CO. 

1931 THE BURCH DIRECTORY CO. 

1926 THE BURCH DIRECTORY CO. 

1921 THE BURCH DIRECTORY CO. 
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TARGET PROPERTY INFORMATION 

ADDRESS 

4575 Southway Street SW 
Canton, OH 44706 

FINDINGS DETAIL 

Target Property research detail. 

SOUTHWAY SW 

4575 SOUTHWAY SW 

Yu! 
2002 

1981 

CANTON DROP FORGE 

Canton Drop Forging & Mfg Co 

SOUTHWAY ST SW 

4575 SOUTHWAY ST SW 

Year 

1995 CANTON DROP FORGE MFG 

Haines Company 

THE OHIO BELL TELEPHONE COMPANY 

Source 

R.L. Polk Co. Publishers 
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ADJOINING PROPERTY DETAIL 

The following Adjoining Property addresses were researched for this report. Detailed findings are provided 
for each address. 

NEVADA AVE SW 

1841 NEVADA AVE SW 

2002 OYODERBeli 

OYODERBeli 

1856 NEVADA AVE SW 

YU!: 
2002 PERRY LSD 

PERRY TWP 

1911 NEVADAAVESW 

YU!: 
2002 

Uses 

xxxx 
xxxx 

SOUTHWAY SW 

4520 SOUTHWAY SW 

2002 

1981 

CNDMACHINC 

OHIO STEEL SLITTERS INC 

Plant 1 

4528 SOUTHWAY SW 

Year 

2002 

1981 

STANTON Jessica L 

FULLER Tuesday 

RICHAROSJ 

WOODSamR 

W & W Auto Sales 

4552 SOUTHWAY SW 

!l§M. 

2002 SPRAGUE Donald E 

Source 

Haines Company 

Haines & Company 

Source 

Haines & Company 

Haines & Company 

Haines Company 

Haines & Company 

Haines Company 

THE OHIO BELL TELEPHONE COMPANY 

THE OHIO BELL TELEPHONE COMPANY 

Source 

Haines Company 

Haines Company 

Haines Company 

Haines Company 

THE OHIO BELL TELEPHONE COMPANY 

Haines Company 

3368308-6 Page 3 

CDF013175 



4556 SOUTHWAY SW 

~ 

2002 ANDERSON Mark 

HOUTT 

4580 SOUTHWAY SW 

Year 

2002 

Uses 

00 TSON Michael H 

4606 SOUTHWAY SW 

~ 

2002 

1981 

STARK BATTERY 1 NC 

NORTHN MBL ELEC INC 

MOUNTCASTLE Peggy 

H & N Serv Center 

4622 SOUTHWAY SW 

~ 

2002 

JlH§. 

)()()()( 

4624 SOUTHWAY SW 

~ 

2002 

JlH§. 

xxxx 

4650 SOUTHWAY SW 

Year 

1981 

Uses 

BEAVER EXCAVATING CO THE 

Quality Asphalt Paving Co 

SOUTHWAY ST SW 

4520 SOUTHWAY ST SW 

Year 

1995 

!.!§n 

C N D MACHINE INC mach shop 

4528 SOUTHWAY ST SW 

Year 

1995 

Uses 

Preacher Thomas E 

Sledel Rose A 

Burkhart Brett A & Christina R 

Burkhart Christina R 

Welrath Wayne & Valerie 

Source 

Haines Company 

Haines Company 

Source 

Haines Company 

Source 

Haines Company 

Haines Company 

Haines Company 

THE OHIO BELL TELEPHONE COMPANY 

Haines Company 

Source 

Haines Company 

THE OHIO BELL TELEPHONE COMPANY 

THE OHIO BELL TELEPHONE COMPANY 

~ 

R.L. Polk Co. Publishers 

Source 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 
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Year 

1995 Welrath Valerie 

Apartments 

Steed Harry E Jr & Frances M 

Wood Sam R & Delores 

4532 SOUTHWAY ST SW 

1995 W & W AUTO SALES used auto sis 

4552 SOUTHWAY ST SW 

Year 

1995 Sprague Donald E 

4556 SOUTHWAY ST SW 

Uses 

1995 Me Courry Mike J 

4560 SOUTHWAY ST SW 

Yu! 
1995 Vacant 

4606 SOUTHWAY ST SW 

Yu! 
1995 NORTHERN MOBILE ELECTRIC INC 

parts sis & serv 

4650 SOUTHWAY ST SW 

Uses 

1995 BEAVER EXCAVATING INC excavators 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

Source 

R.L. Polk Co. Publishers 

Source 

R.L. Polk Co. Publishers 

Source 

R.L. Polk Co. Publishers 

R.L. Polk Co. Publishers 

~ 

R.L. Polk Co. Publishers 

~ 

R.L. Polk Co. Publishers 
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TARGET PROPERTY: ADDRESS NOT IDENTIFIED IN RESEARCH SOURCE 

The following Target Property addresses were researched for this report, and the addresses were not 
identified in the research source. 

Address Researched 
4575 Southway Street SW 

Address Not Identified in Research Source 

1990, 1986, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 1926, 1921 

ADJOINING PROPERTY: ADDRESSES NOT IDENTIFIED IN RESEARCH SOURCE 

The following Adjoining Property addresses were researched for this report, and the addresses were not 
identified in research source. 

Address Researched 

1841 NEVADA AVE SW 

1856 NEVADA AVE SW 

1911 NEVADA AVE SW 

4520 SOUTHWAY SW 

4520 SOUTHWAY ST SW 

4528 SOUTHWAY SW 

4528 SOUTHWAY ST SW 

4532 SOUTHWAY ST SW 

4552 SOUTHWAY SW 

4552 SOUTHWAY ST SW 

4556 SOUTHWAY SW 

4556 SOUTHWAY ST SW 

4560 SOUTHWAY ST SW 

4580 SOUTHWAY SW 

4606 SOUTHWAY SW 

4606 SOUTHWAY ST SW 

4622 SOUTHWAY SW 

Address Not Identified in Research Source 
1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 1926, 
1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 1926, 
1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 1926, 
1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 
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Address Researched 
4624 SOUTHWAY SW 

4650 SOUTHWAY SW 

4650 SOUTHWAY ST SW 

Address Not Identified in Research Source 
1995, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

2002, 1995, 1990, 1986, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 

2002, 1990, 1986, 1981, 1976, 1970, 1966, 1960, 1954, 1948, 1942, 1936, 1931, 
1926, 1921 
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Site Name: 
Canton Drop Forge 
4575 Southway Street 
Canton, OH 44706 

EDR Inquiry# 3368308.3 

Client Name: 
ENVIRON International 
5747 Perimeter Drive 
Dublin, OH 43017 

Contact: Meghna Nooyi 

~EDR® Envimnmenlal Data R>soul'Ces Inc 

The complete Sanborn Library collection has been searched by EDR, and fire insurance maps covering the target 
property location provided by ENVIRON International Corporation were identified for the years listed below. The certified 
Sanborn Library search results in this report can be authenticated by visiting www.edrnet.com/sanborn and entering the 
certification number. Only Environmental Data Resources Inc. (EDR) is authorized to grant rights for commercial 
reproduction of maps by Sanborn Library LLC, the copyright holder for the collection. 

Site Name: 
Address: 
City, State, Zip: 
Cross Street: 
P.O.# 
Project: 
Certification # 

Canton Drop Forge 
4575 Southway Street 
Canton, OH 44706 

NA 
Canton Drop Forge 
67C6-4D74-A718 

UNMAPPED PROPERTY 
This report certifies that the complete holdings of the Sanborn 
Library, LLC collection have been searched based on client 
supplied target property information, and fire insurance maps 
covering the target property were not found. 

Limited Permission To Make Copies 

Sanborn® Library search results 
Certification# 67C6-4D74-A718 

The Sanborn Library includes more than 1.2 million 
Sanborn fire insurance maps, which track historical 
property usage in approximately 12,000 American 
citie.s and towns. Collections searched: 

"./' Library of Congress 

[-./; University Publications of America 

V( EDR Private Collection 

The Sanborn Library LLC Since 1866™ 

ENVIRON International Corporation (the client) is permitted to make up to THREE photocopies of this Sanborn Map transmittal and each fire 
insurance map accompanying this report solely for the limited use of its customer. No one other than the client is authorized to make copies. Upon 
request made directly to an EDR Account Executive, the client may be permitted to make a limited number of additional photocopies. This 
permission is conditioned upon compliance by the client, its customer and their agents with EDR's copyright policy; a copy of which is available 
upon request. 

Disclaimer - Copyright and Trademark notice 
This Report contains certain information obtained from a variety of public and other sources reasonably available to Environmental Data Resources, Inc. It cannot be 
concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY EXPRESSED OR 
IMPLIED, IS MADE WHATSOEVER IN CONNECTION WITH THIS REPORT. ENVIRONMENTAL DATA RESOURCES, INC. SPECIFICALLY DISCLAIMS THE 
MAKING OF ANY SUCH WARRANTIES, INCLUDING WITHOUT LIMITATION, MERCHANTABIUTY OR FITNESS FOR A PARTICULAR USE OR PURPOSE. ALL 
RISK IS ASSUMED BY THE USER. IN NO EVENT SHALL ENVIRONMENTAL DATA RESOURCES, INC. BE LIABLE TO ANYONE, WHETHER ARISING OUT OF 
ERRORS OR OMISSIONS, NEGLIGENCE, ACCIDENT OR ANY OTHER CAUSE, FOR ANY LOSS OF DAMAGE, INCLUDING, WITHOUT LIMITATION, SPECIAL, 
INCIDENTAL CONSEQUENTIAL, OR EXEMPLARY DAMAGES. ANY LIABILITY ON THE PART OF ENVIRONMENTAL DATA RESOURCES, INC. IS STRICTLY 
LIMITED TO A REFUND OF THE AMOUNT PAID FOR THIS REPORT. Purchaser accepts thls Report "AS IS". Any analyses, estimates, ratings, environmental risk 
levels or risk codes provided in this Report are provided for illustrative purposes only, and are not intended to provide, nor should they be interpreted as providing 
any facts regarding, or predlcilon or forecast of, any environmental risk for any property. Only a Phase I Environmental Site Assessment performed by an 
environmental professional can provide information regarding the environmental risk for any property. Additionally, the information provided in this Report is not to be 
construed as legal advice. 

Copyrlght 2012 by Environmental Data Resources, Inc. All rights reserved. Reproduction in any media or format, in whole or in part, of any report or map of 
Environmental Data Resources, Inc., or its affiliates, is prohibited without prior written permission. 

EDR and its logos (including Sanborn and Sanborn Map) are trademarks of Environmental Data Resources, Inc. or its affiliates. All other trademarks used herein are 
the property of their respective owners. 
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<,··ENVIRON 

Ashish P. Deshmukh, PhD I Manager 
Columbus, Ohio 
+ l 614 766 5990 I adeshmukhrharris@environcorp.com 

Ashish Deshmukh has over 13 years of experience in the environmental and chemical sciences, with particular 
emphasis in the areas of product safety, chemical regulatory compliance, due diligence, environmental, health and 
safety (EHS) regulatory compliance and natural organic matter chemistry. Specific areas of expertise include 
evaluating products for food contact use, and providing global regulatory approval support to chemical and 
packaging material manufacturers. This work has involved identifying appropriate regulatory stra!egies for products; 
performing regulatory reviews, hazard analyses, preliminary exposure assessments and gap analyses of components 
of adhesives, inks and coatings used for food applications; designing protocols for extraction and migration studies, 
and evaluating and interpreting results; performing safety and suitability assessments; and preparing submissions for 
regulatory agencies. 

EDUCATION 

2005 

2003 

1993 

1990 

Post-doctoral Scholar, Environmental Geochemistry, Princeton University 

PhD, Environmental Chemistry, The Ohio State University 

MS, Organic Chemistry, Purdue University 

BSc, Chemistry, University of Mumbai, India 

EXPERIENCE 

Product Safety and Regulatory Support 

• Responsible for evaluating products for food contact use, and for providing global regulatory approval support for 

a major chemical manufacturer. Responsibilities include: 

- Identifying appropriate regulatory strategies for products 

- Performing regulatory reviews, hazard analyses, preliminary exposure assessments, and gap analyses of 
components of adhesives, inks, and coatings used for food contact applications 

- Designing protocols for extraction and migration studies and evaluating and interpreting results 

- Performing safety and suitability assessments of products 

- Preparing submissions for regulatory agencies 

• Evaluated the safety of a dry-strength agent used in the manufacture of packaging paper for use in food contact 

applications and prepared a Food Contact Notification for FDA submission 

• Assessed the safety of a tape handle product in food contact applications for a leading manufacturer of tape 
products 

• Participated in a FIFRA regulatory compliance review for a leading manufacturer of lawn care products 

• Performed a cGMP audit of a leading manufacturer of PVC tubing that are used in manufacturing medical 
devices, as a first step towards switching to a safer plasticizer 

Chemical Regulatory Compliance 

• Advised chemical manufacturers for achieving compliance with TSCA regulations 

environcorp.com 
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Ashish P. Deshmukh, PhD 

• Prepared Pre-Manufacture Notifications (PMNs) for submission to the EPA for manufacture and import of new 

chemicals 

• Prepared New Substance Notifications (NSNs) for submission to Environment Canada for manufacture and import 

of new chemicals into Canada 

• Advised clients on applicability of exemptions to the PMN requirement for manufacture or import of new chemical 

products (e.g., polymer exemption, low volume exemption, etc.) 

• Evaluated the chemistry and use of a limescale remover used for cleaning coffee-brewing equipment for a leading 

company in the food service business 

• Investigated the chemistry occurring on the surface of a catalyst used for scavenging reduced sulfur compounds 
from sour gos in a petroleum refinery in order to mitigate odor issues 

Phase I Environmental Assessments and Environmental Due Diligence 

• Conducted and directed Phase I environmental assessments of over three hundred properties, including 
automotive parts manufacturing facilities; plastic processing facilities; chemical and pharmaceutical manufacturing 

and distribution facilities; printing facilities; equipment manufacturing facilities; and various other manufacturing 

facilities 

• Performed Phase I ESAs under the Voluntary Action Program (VAP) of Ohio EPA and obtained "No Further Action" 

(NFA) letters 

• Conducted Phase II environmental assessments, including soil, groundwater, and soil vapor sampling at 
manufacturing facilities to identify and quantify known or suspected environmental contamination of soil or ground 
water 

EHS Regulatory Compliance 

• Performed EHS regulatory compliance and risk-based assessments of a wide range of industrial facilities while 

assisting clients in meeting regulatory compliance requirements at the local, state, national, and regional levels, 

and implementing EHS risk management programs 

Natural Organic Matter Chemistry 

• Investigated molecular-level interactions of pollutants with soil organic matter (SOM) and evaluated the role of 
SOM structure in the natural attenuation of pollutants using multi-dimensional NMR Spectroscopy 

• Evaluated the structure of stable organic matter in soils using advanced analytical methods, which is critical to 

understanding sequestration of carbon in soils 

• Determined structure and origin of naturally occurring organochlorine molecules in weathering plant material and 

soils using X-Ray Absorption Spectroscopy, High Resolution ESI-MS and LC-MS/MS 

Prior to joining ENVIRON, Ashish Deshmukh held the following positions: 

• 2003-2005: Post-Doctoral Research Associate, Department of Geosciences, Princeton University 

• 1998-2003: Graduate Research Associate, Department of Chemistry, OSU 

• 1993-1998: Business Development Manager, Varun Polymal Organics ltd., Mumbai, India 

• 1990-1 993: Teaching Assistant, Department of Chemistry, Purdue University 
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Ashish P. Deshmukh, PhD 

CREDENTIALS 

Professional Affiliations and Activities 

Member, American Chemical Society 

Member, The Honor Society of Phi Kappa Phi 

Member, Sigma Xi Scientific Research Society 

PUBLICATIONS & PRESENTATIONS 

Deshmukh A.P., C. Pacheco, M. Hoy, and S.C.B. Myneni. 2007. Structural environments of carboxyl groups in 
natural organic molecules from terrestrial systems. Part 2: 2D NMR Spectroscopy. Geochimico et Cosmochimica 
Acta, 71: 3533-3544. 

Deshmukh A.P., A.J. Simpson, C.M. Hadad, and P.G. Hatcher. 2005. lnsigh!s into the structure of cutin and cuton 
from Agave americono leaf cuticle using HR-MAS NMR spectroscopy. Organic Geochemistry, 36: 1072-1085. 

Salloum M,J., B. Chefetz, A.P. Deshmukh, and P.G. Hatcher. 2005. Comparison of polycyclic aromatic hydrocarbon 
distribution and sedimentary organic matter characteristics in contaminated, coastal sediments from Pensacola Boy, 
Florida. Marine Environmental Research, 59: 139-163. 

Sachleben JR., B. Chefetz, A.P. Deshmukh, and P.G. Hatcher. 2004. Solid-state NMR characterization of pollutant
soil organic matter interactions: Pyrene sorption to cuticular materials Envi. Sci. Technol. 38 (16): 4369-4376. 

Deshmukh A.P., A.J. Simpson, and P.G. Hatcher. 2003. Evidence for cross-linking in tomato cutin using HR-MAS NMR 

spectroscopy. Phytochemistry, 64 (6) 1 163-1 170. 

Chefetz B., J. Tarchitzky, A.P. Deshmukh, P.G. Hatcher, and Y. Chen. 2002. Structural characterization of soil organic 
matter and humic substances in particle-size fractions of on agricultural soil. Soil Sci. Soc. Am. J. 66 ( l ): 129-141. 

Chefetz B., M,J. Salloum, A.P. Deshmukh, and P.G. Hatcher. 2002. Structural components of humic acids as 
determined by chemical modifications and l 3C NMR, pyrolysis- and thermochemolysis-GC/MS. Soil Sci. Soc. 

Am.J. 66 (4): 1159-1171. 

Deshmukh A.P., B. Chefetz, and P.G. Hatcher. 2001. Characterization of organic matter in pristine and contaminated 
coastal marine sediments using solid-state l 3C NMR, pyrolytic and thermochemolytic methods: a case study in the 

Son Diego Harbor area. Chemosphere, 45 (6/7) 1007-1022. 

Deshmukh A.P. and W.J. Mitsch. 2000. Hydric soil development in the Olentongy River Experimental Wetlands after 
five years of inundation. Olentongy River Wetland Research Park at the Ohio State University: Annual Report 
1999. pp 11 3-1 20. 

Chefetz B., A.P. Deshmukh, EA Guthrie. and P.G. Hatcher. 2000. Pyrene sorption by natural organic matter. Envi. 

Sci. Technol. 34 ( 14): 2925-2930. 

Deshmukh A. P., S. Kim, R.P. Rodgers, A.G. Marshall, and S.C.B. Myneni. lichens, not humans, are major sources of 
orgonochlorines in soils (in preparation). 

Myneni S.C.B., M. Hoy, D. Edwards, A.P. Deshmukh, T. Strathmann. 2008. X-Roy, vibrational and NMR 
spectroscopic investigations of natural organic molecules and their complexes: Applications and limitations. AGU 

Fall Meeting, Son Francisco, CA. 

Deshmukh A.P. 2008. Perspectives on Environmental Consulting. Seminar Series, Environmental Science Graduate 
Program, The Ohio State University, Columbus, Ohio. 
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Ashish P. Deshmukh, PhD 

Pacheco C., A.P. Deshmukh, M.B. Hoy, and S.C.B. Myneni. 2007. Structural environments of corboxyl groups in 
natural organic molecules from terrestrial systems: NMR Spectroscopy. EUROMAR 2007 Magnetic Resonance 
Meeting. Palau Firal I de Congress• de Torragona. Torragona, Spain. 

Hatcher P.G. and A.P. Deshmukh. 2006. Understanding the chemistry of crystalline polymethylenic carbon in soils as 
sinks for hydrophobic contaminants. 18th World Congress of Soil Science, Philadelphia, PA. 

Myneni S.C.B., A.P. Deshmukh, and M.B. Hay. 2006. Reactive corboxylic acids of decaying biomacromolecules in 
the environment. 2nd Annual Meeting of the Stanford EMSI, Palo Alto, CA. 

Hatcher P.G. and AP. Deshmukh. 2006. Evaluating the sorption interaction of a common environmental contaminant, 
phenanthrene, with plant cuticulor material typically found in soil using solid-slate 1 3C NMR. 48th Rocky Mountain 
Conference on Analytical Chemistry, Breckenridge, CO. 

Myneni S.C.B., AC. Leri, AP. Deshmukh,J.A. Hakala, and R. Zwillinger. 2006. Halogen Cycle in the Environment. 
233rd American Chemical Society (ACS) National Meeting, Division of Geochemistry, San Francisco, CA. 

Deshmukh AP., S. Kim, A.G. Marshall, and S.C.B. Myneni. 2005. Organohalogens in soils: Anthropogenic or 
natural? 230th ACS National Meeting, Division of Environmental Chemistry, Washington, DC. 

Deshmukh A.P., M.B. Hay, C.R. Pacheco, and S.C.B. Myneni. 2005. Corboxyl structures in humic substances. 230th 
ACS National Meeting, Division of Geochemistry, Washington, DC. 

Deshmukh, A.P. 2005. Sequestration of phenanthrene in aliphatic soil organic matter. Exxon-Mobil Biomedical 
Sciences, Inc., Annandale, NJ. 

Hay M.B., AP. Deshmukh, and S.C.B. Myneni. 2005. Local structure of corboxylic acid groups in natural organics. 
15th Annual Goldschmidt Conference, Moscow, ID. 

Sachleben, JR., K. Kramer, D. See, B. Chefetz, AP. Deshmukh, and PG. Hatcher 2004. Solid-State NMR 
characterization of pyrene sorption to cuticulor materials. 46th Rocky Mountain Conference on Analytical 
Chemistry, Denver, CO. 

Deshmukh A.P., S. Pilkenton, JR. Sachleben, M. Simpson, and P.G. Hatcher. 2003. Sorption and sequestration of 
phenanthrene in polymethylenic plant biopolymers: Proxies for soil organic matter. 2nd Annual Meeting of the 
EMSI at OSU, Columbus, OH. 

Deshmukh A.P. and P.G. Hatcher. 2003. Role of polymethylenic carbon in the sorption and sequestration of 
hydrophobic organic contaminants in natural organic matter. Environmental Geology and Geochemistry Seminars, 
Princeton Universily, Princeton, NJ. 

Deshmukh AP. and P.G. Hatcher. 2003. Role of polymethylenic carbon in the sorption and sequestration of 
hydrophobic organic contaminants in natural organic matter. Deportment of Civil Engineering and Environmental 
Science, University of Oklahoma, Norman, OK. 

Gregory T., B. Chefetz, AP. Deshmukh, P.G. Hatcher, and E. Nichols. 2003. Influence of Vegetation on PAH 
bioavailability. USEPA International Applied Phytotechnologies Conference, Chicago, IL. 

Deshmukh AP., A Simpson, JR. Sachleben, MJ Salloum, and P.G. Hatcher. 2002. Sorption of phenanthrene to 
aliphatic plant biopolymers as proxies for soil organic matter. 1st Annual Meeting of the EMSI at OSU, Columbus, 
OH. 

Grasham A, P.G. Hatcher, M. Salloum, AP. Deshmukh, and E. Guthrie. 2002. 13C Pyrene fate in marine 
sediments. 223rd ACS National Meeting, Division of Chemical Education, Orlando, FL. 
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Ashish P. Deshmukh, PhD 

Sachleben JR., B. Chefetz, A.P. Deshmukh, and P.G. Hatcher. 2002. Solid-State NMR characterization of pyrene 
sorption to cuticular materials. 44th Rocky Mountain Conference on Analytical Chemistry, Symposium on NMR, 

Denver, CO. 

Deshmukh A.P., MJ Salloum, JR. Sachleben, and P.G. Hatcher. 2001. Sorption of phenanthrene to components of 
plant cuticles. 22 l st ACS National Meeting, Division of Geochemistry, San Diego, CA. 

Sachleben JR., B. Chefetz, A.P. Deshmukh, and P.G. Hatcher. 2001. Solid-State NMR characterization of pollutant
soil organic matter interactions: Pyrene sorption to cuticular materials. 22 l st ACS National Meeting, Division of 

Geochemistry, San Diego, CA. 

Chefetz, B., A.P. Deshmukh, EA Guthrie, and P.G. Hatcher. 2000. Pyrene Sorption by Natural Organic Matter. l st 
North Central Regional Symposium on Natural Organic Matter, Minneapolis, MN. 

Chefetz, B., Tarchitzky, G., Deshmukh, A.P., Chen, Y., and Hatcher, P.G. [2000). Structural characterization of humic 

substances in particle size fraction of agricultural soil. l 0th International Meeting of the International Humic 
Substances Society, Toulouse, France. 

Chefetz B., Salloum, MJ, Deshmukh A.P., and Hatcher P.G. [2000). Pyrene sorption by natural organic matter. 
220th ACS National Meeting, Division of Environmental Chemistry, Washington, DC. 

DISSERTATIONS AND THESES 

Deshmukh, A.P. 2003. Sorption and sequestration of phenanthrene in polymethylenic plant biopolymers: Proxies for 
soil and sedimentary organic matter. Dissertation [Ph.D.), The Ohio State University, Columbus, OH, USA. 

Deshmukh, A.P. 1993. Studies directed toward the enantioselective synthesis of L-gulose. Thesis [M.S.), Purdue 

University, West Lafayette, IN, USA. 
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"'ENVIRON 

Jeanne M. Tarvin, PG, CPG I Principal 
Milwaukee, Wisconsin 
+ l 262 901 0085 I jtarvin@environcorp.com 

Jeanne Tarvin is a certified professional geologist with more than 26 years of consulting experience. Her project 
experience includes directing and managing transaction due diligence work, hydrogeologic studies, remedial 
investigations, landfill studies, feasibility studies, remedial designs and remedial actions under CERCLA, RCRA, TSCA 
and state led programs. Responsible for technical quality, project execution, strategic direction and resource 
management, her practice focuses on remediation and redevelopment of environmentally impaired properties, solid 
and hazardous waste management, environmental, health and safety due diligence for mergers and acquisitions, 
and contaminated sediment issues. Jeanne is currently a Gubernatorial Appointee to the Technical Advisory 
Committee for the Wisconsin Drycleaners Environmental Reimbursement Fund (DERF). 

EDUCATION 

1984 

1985·87 

EXPERIENCE 

BS, Engineering Geophysics, Michigan Technological University 

Post-Graduate Studies, Hydrogeology, University of Wisconsin-Milwaukee 

• Served as Project Environmental Principal for confidential railroad derailment site in Illinois. Provided operation 
and maintenance services and developed a closure strategy on a groundwater pump and treatment 
system/bentonite containment wall installed in response to a release of 30,000 gallons of tetrachloroethene. In 
addition, performed a hydrogeologic evaluation and risk assessment of the remedial system performance to 
develop a closure strategy for the site. 

• Functioned as Project Manager for a pre-design study, remedial design and remedial action for two multi-million 
dollar Superfund NPL projects in Central Wisconsin. Directly responsible for USEPA Region 5 and WDNR 

negotiations, project scheduling and budgeting, development of project work plans, technical direction of NCP 
level field and laboratory testing program, regulatory liaison and preparation and review of technical work plans 
and reports. 

• Performed as Project Principal on M&A projects involving portfolios of sites ranging from two sites to upwards of 
l 00 sites. Responsible for directing project teams on quick turn projects and providing technical review. 
Developed and implemented probabilistic cost modeling on numerous sites for estimating environmental liabilities 
for clients and their environmental counsel. Strategies used for reducing liability risks have included Voluntary 

Party Liability Exemption tools in Minnesota, Wisconsin, New Jersey, Illinois and Michigan. 

• Served as Project Principal on Remedial Action Dredging Project for the Fox River Operable Unit One cleanup in 
Little lake Butte Des Marts for a pulp and paper client. Responsible for developing remedial action work plans 
and overseeing remedial action as oversight engineer. 

• Functioned as Project Principal on a RCRA 30 I 3 Order for investigation at a steel manufacturing facility in 
Indiana. Responsible for negotiations with USEPA Region 5 and IDEM for development of a scope of work for 
investigation. Performed further investigation in an attempt to avoid a Corrective Action on the majority of the site. 
Corrective Action is proposed on the former Coke Plant location within the site. 

• Responsible for negotiating Administrative Orders on Consent and Consent Decrees with state and federal 
regulatory agencies on Superfund, RCRA and state-led remediation projects. 

environcorp.com 

CDF013189 



Jeanne Tarvin, PG, CPG 

• Performed as Project Principal on a RCRA Part B Permit Modification for a hazardous waste kiln in Missouri. 
Project included USEPA Region 3 negotiations, design plans and specifications and preparation of the permit 

modification. 

• Served as Project Principal for development of a Remedial Action Work Plan for dredging at the Great Lakes 
Naval Station in Illinois. Negotiated dredging strategy with USEPA Region 5 and IEPA. 

• Functioned as Project Manager for a RFI at an industrial facility in little Rock, Arkansas. Negotiated a scope of 
work with the ADEQ and USEPA Region 6. The work is being completed under the USEPA Region 6 Corrective 
Action Strategy [CASI Pilot Program. 

• Prepared siting studies, feasibility studies, hydrogeologic studies and facility designs for industrial and municipal 
landfills, including permitting. 

• Served as lead Auditor for a comprehensive environmental compliance audit for a large manufacturing facility. 
The audit addressed handling and storage of hazardous materials, storage and disposal of hazardous and 
special waste, spill response and spill containment, storm water regulations, wastewater permits and air 
emissions. The final report included an air emissions inventory and recommendations for a spill response plan, as 
well as improvements in hazardous waste stream management. 

• Performed as Project Manager for a RCRA Part B closure of four cupola sludge lagoons at an iron works foundry. 
Duties included a RFI and preparation and implementation of the closure plan. As part of the closure plan, a 
confirmation of removal of hazardous soils was performed and a groundwater monitoring system was installed. 

• Functioned as Project Manager for preparation and negotiation of a RCRA Facility Investigation Work Plan at a 
solvent recovery facility in Wisconsin which contains nine SWMUs. 

, Investigated and closed industrial and commercial sites with chlorinated VOC impacts using natural attenuation 
and risk based evaluation. Successfully closed site using natural attenuation that were slated for active 

remediation by the WDNR. 

• Managed compliance audits and environmental permitting at several industrial sites and power plants. 

• Served as Project Principal on RI/FS and remediation for four Manufactured Gas Plant Sites in Wisconsin. Former 
member of MGP Advisory Committee for major utility in Midwest. 

• Performed as Project Manager for a Superfund NPL site in Central Wisconsin. Negotiated a Record of Decision 
Amendment to delete an Alternative Water Supply as part of the final remedy. This Amendment saved the client 
millions of dollars over projected remedial action costs. 

• Managed and performed numerous environmental site assessments for property transfer including preparation of 
work plans for soil and groundwater sampling, soil gas surveying, interpretation of chemical analysis, 
development of remedial action plans and final report preparation. 

• Functioned as Project Manager on a Superfund site in Wisconsin. Negotiated a Record of Decision Amendment 
to remove the requirement for an active groundwater pump and treat system. Performed a corrective action on a 
failed landfill cover in 2009. The original design by another consultant was flawed. The new innovative cover 
was the largest application of a geoweb cover system in the Midwest. 

• Performed geophysical surveys including seismic refraction, thermography, electromagnetics, electrical resistivity, 
downhole bore logging and subsurface interface radar for contamination assessments; development of 
groundwater monitoring plans, hydrogeologic analysis and engineering design of drilling activities for major 
exploration programs. 
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• Provided expert and fact witness testimony on contested cases involving hydrogeologic characterization, sediment 
costs and landfill design and operation. 

• Presented technical data/interpretation at public meetings on behalf of responsible parties. 

CREDENTIALS 

Registrations and Certifications 

Professional Geologist: Wisconsin 

Certified Professional Geologist 

NR 71 2 Wisconsin Certified Hydrogeologist 

FRA Railroad Workplace Safety (49 CFR 214 Subpart C) 

HAZWOPER 40-Hour and 8-Hour SupeNisor Safety Training 

Professional Affiliations and Activities 

American Institute of Professional Geologists 

National Water Well Association 

Federation of Environmental Technologists 

Honors and Awards 

Recipient of Supply Chain Award of Excellence for 1996 and 1997 from Wisconsin Electric 

BTI Client Service A-team's roster in 1996 for delivering truly superior client services 

Gubernatorial Appointment to the Technical Advisory Committee for the Drycleaners Environmental Reimbursement Fund 
[DERF) - current 

PUBLICATIONS & PRESENTATIONS 

"Cost Effectiveness of the Horizontal Biosparge Well Application for Aerobic Co-Metabolic Groundwater 

Remediation," 2005 NGWA Remediation Conference, November 2005. 

"Application of Horizontal Biosparge Wells for Aerobic Co-metabolic Groundwater Remediation," Eighth International 
In-Situ and On-Site Bioremediation Symposium, June 2005. 

"Avoiding RCRA and CERClA Liabilities," Client Training Seminar, 2002. 

"Waste Management, Risks and Liabilities," Client Training Seminar, 200 I. 

"Brownfields From a Technical Standpoint," Brownfields Development in Wisconsin Seminar, 2000. 

"Mergers and Acquisitions: Audits and Due Diligence Strategies," STS Client Seminar, 1999. 

"Drycleaner Cleanup Rules Legislative Update," Wisconsin Fabricare Institute, September 1998. 

"Spill Response Awareness Training," Client Training Seminar, 1998. 

"Remediation: A Case Study," Client Training Seminar, 1997. 

"Strategic Regulatory Negotiations," Client Seminar, 1996. 

"Comparison of Sludge Lagoon Covers," TAPPI C:onference Proceedings, 1995. 
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40 years and moving forward 

John R. Kaslch, Governor 
Mary raylor, Lt. Governor 
ScottJ. Nally, 01,e.ctor 

March 22, 2013 

Donald A. Fay, CP 
Vice President 
TRC Environmental Corporation 
11231 Cornell Park Drive 
Cincinnati, OH 45242 

and 

Sean Denman 
Health & Safety Director 
Canton Drop Forge, Inc. 
4575 Southway Street, SW 
Canton, OH 44707 

Re: Canton Drop Forge Southway Property, RCRA and VAP MOA Track Project, 
No. 276-000130-002 - Ohio EPA's Eligibility Review 

Dear Mr. Fay and Mr. Denman: 

This letter provides a legal review of the Initial Eligibility Determination·dated November 
1, 2012 and other information that evaluates the VAP eligibility of the property known as 
the Canton Drop Forge Southway Property, 4575 Southway Street SW, Canton, in Stark 
County (the "Property"). 

TRC Environmental Corporation ("TRC") submitted the Initial Eligibility Determination on 
behalf of Canton Drop Forge, Inc. ("CDF" or the "Volunteer"), under the RCRA and 
Voluntary Action Program Memorandum of Agreement Track (the "MOA Track"). The 
submission also contained the Volunteer's Agreement to Comply form signed by CDF's 
representative on September 26, 2012. 

On September 5, 2012, Ohio EPA's Northeast District Office received your "Notice of 
Entry into the RCRA and VAP MOA Track" for the approximately 33-acre Property. On 
September 24, 2012, Kevin Palombo, a project coordinator with Ohio EPA's Division of 
Environmental Response and Revitalization, provided you with a letter acknowledging 
the Property's entry into the MOA Track. 

SO West Town Street• Suite 700 • P.O. Box 1049 • Columbus, OH 43216-1049 
www.epa.ohlo.gov • (614) 644-3020 • (614) 644-3184 (fax) 
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Following my November assignment to the project I reviewed the site information to 
evaluate the Property's eligibility under the Ohio EPA and USEPA agreement effective 
November 8, 2007, which governs MOA Track eligibility. My review also considered 
eligibility for "classic VAP" participation, based on Ohio Administrative Code (OAC) 
3745-300-02. As described below, Property appears ineligible under the MOA Track or 
OAC 3745-300-02 at this time. 

Review of Initial Eligibility Determination 

The Initial Eligibility Determination addresses determinations related to petroleum 
underground storage tank (UST) system closure and corrective action events and 
historical disposal or placement of waste materials. 

Regarding petroleum UST system assessment, removal or remediation. 

The Initial Eligibility Determination contains a BUSTR determination dated January 23, 
1992 related to incident #7600833-00, stating that BUSTR is not requiring further 
corrective action for the petroleum UST release incident. Also it documents that BUSTR 
issued a no further action determination dated May 24, 1999 for closure requirements 
related to incident #7600833-01. 

Regarding solid or hazardous waste closure requirements. 

The Initial Eligibility Determination indicates that that the on-site landfill closed in 1979 
because it had reached its capacity. Zone A was closed in October 1978, Zone B in 
1979. On October 1'5, 1981 the Ohio EPA director granted an exemption from solid 
waste facility permit requirements (for wooden pallets as a solid waste) and an 
authorization for additional disposal of the wooden pallets as well as demolition
generated brickbats and concrete. 

The Initial Eligibility Determination also includes a USEPA screening site inspection 
report. Report pages 2-3 to 2-4, Indicating that Stark County licensed the landfill in 
1976. Zone A was used for the disposal of all wastes generated on-site, and included 
oil sludge, waste oil, slag, ashes, limelsoda softener sludge, floor sweepings, trash and 
rags. The report indicates that disposal continued in zone Bas of late 1981. It states 
that in 1981 wastes generated on-site were transported off-site for disposal. The report, 
page 2-4, indicates the cover material for the landfill included slag, ash, lime/soda 
softener sludge, and demolition wastes. The Initial Eligibility Determination, attachment 
3, contains analytical results from an April 2011 sampling event. The samples consisted 
of deposited fly ash, "waste refractory," "lime cake," and "floor scrappings", which 
analyzed for all TCLP metals, showed no concentration in any sample that exceeded 
TCLP. 

The Initial Eligibility Determination does not address the issue of generator closure. 
Ohio EPA records indicate the CDF facility has been a large quantity generator (LQG) 
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of hazardous waste. Ohio EPA records indicate that CDF has generated hazardous 
waste in amounts which would designate it as an LQG. If CDF accumulated the 
hazardous waste on-site, it would be subject to the hazardous waste generator closure 
requirements for all areas where hazardous waste was accl:lmulated. The Initial 
Eligibility Determination, form 7, question 8g, does not indicate LQG status. US EPA's 
inspection report, page 3, provides that the hazardous waste is generated when CDF 
uses an acid to clean the furnace seals of scale. The report says itlast happened in 
2007 yet Ohio EPA records indicate-the waste was sent to Envirite in 2009 and 2011. 
With form 7 question 8.g answered correctly as "yes", responses to questions 8.h. and 
8.i would express whether the waste was accumulated, to assess generator closure 
obligations. 

Review of January 2013 NOV and February 2013 Response 

This review considered other potential state and federal regulatory program involvement 
related to the Property. As you know, USEPA's hazardous waste program issued a 
notice of violation (NOV) dated January 22, 2013. The NOV refers to site 
circumstances that involve potential regulatory obligations under RCRA, namely for two 
on-site surface impoundments known as Pond 1 and Pond 2. CDF provided its 
February 20, 2013 response to the NOV to provide the requested documentation. 

Evaluation of Eligibility 

The MOA effective November 8, 2007 governing the MOA Track, states in pertinent part 
at Section I.B.2, page 2, that the MOA does not apply to sites or facilities that are: 

• Subject to hazardous waste closure requirements ... under RCRA or ORC Chapter 
3734 and rules adopted thereunder ... [See also OAC 3745-300-02(8)(5)(b).] 

• The subject of federal enforcement or response action under RCRA ... [See also 
OAC 3745-300-02(8)(4).] 

• Subject to solid waste closure requirements under ORC Chapter 3734 and rules 
adopted thereunder. .. [See also OAC 3745-300-02(B)(5)(a).] 

• Subject to petroleum UST and hazardous substance storage tank system 
assessment, removal or remediation under ORC Chapter 3737 and rules adopted 
thereunder ... [See also OAC 3745-300-02(8)(6).] 

See paragraphs a, d, f, g of the MOA, Section I.B.2; OAC 3745-300-02(8)(4)-(6). 

Neither the MOA nor OAC 3745-300-02(8)(6) eligibility criteria pose a bar to the 
Property's eligibility based on the past UST release incidents addressed under the 
BUSTR NFA determinations. 
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In contrast, the site circumstances noted by the NOV and response letter have not yet 
been fully evaluated or resolved; these may encompass RCRA closure obligations. 
The routine furnace cleaning events may encompass closure obligations and likewise 
require evaluation. The Property areas that are subject to closure obligations based on 
state or federal law are considered ineligible for the MOA Track until the obligations 
have been completed under the applicable regulating program. The Property may also 
be subject to federal enforcement under RCRA given the NOV matters. 

Given these circumstances Ohio EPA may not conclude the Property is MOA Track 
eligible. A specific YAP-eligibility determination may be made for the Property once the 
regulatory program obligations become understood. · 

In general, any areas of the Property that do not require closure nor are the subject of a 
federal enforcement action may participate in the VAP in accordance with the MOA 
Track procedures for participation. The Property areas subject to closure or the subject 
of federal enforcement, where applicable, would become YAP-eligible once the 
regulatory obligations are completed. 

This letter determination is not a final action of the director and therefore not subject to 
appeal. 

If you have any questions related to this review you can feel free to contact Mr. 
Palombo at 330-963-1292 or kevin.palombo@epa.state.oh.us, or me al 614-644-2849 
or sue.kroeger@epa.state.oh.us. 

Sincerely, 

ct~ 
Sue Kroeger 
Attorney, Legal Office 

ec: Kevin Palombo, Project Coordinator, Ohio EPA-NEDO, DERR 
Nancy Zikmanis, Supervisor, Ohio EPA-NEDO, DERR 
Tiffani Kavalec, Manager, Ohio EPA, DERR/ACRE 
Frank Robertson, Supervisor, Ohio EPA, DERR/ACRE 
Emily Patchen, Compliance Coordinator, Ohio EPA, DERR/ACRE 
Ohio EPA-CO, VAP File re: 276-000130-002, at: records@epa.state.oh.us 
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Ohio State University Extension Fact Sheet 

Food, Agricultural and Biological Engineering 

590 Woody Hayes Dr., Columbus, Ohio 43210 

Stark County Water Resources 
AEX-480.76 

Ernest F. Oelker 
Kristina M. Boone 
Larry C. Brown 

Page I of9 

Water is a resource often taken for granted. In recent years, water availability and quality have become 
important public concerns in Stark County. The county's population of367,585 (1990 census data) is 
predominantly urban, and about 93 percent of all households rely on ground water for their water 
supply. By understanding where water is obtained and how it is used in the county, residents can gain a 
better appreciation for their water. Providing a brief overview of Stark County's water resources, this 
fact sheet is intended to help increase public awareness and understanding of water resources. Water 
resources terminology used in this publication is included in Surface and Ground Water Terminology, 
Fact Sheet AEX 460, which provides a listing of generally accepted water resource definitions. Ohio 
State University Extension publications are available through all Ohio county Extension offices. 

Precipitation 

An average of approximately 37 inches of precipitation falls on Stark County annually. Figure I 
illustrates the average monthly precipitation for the county ( averaged over three collection site) for the 
period 1961 to 1990. Based on this 30-year record, the average precipitation is 3.1 inches per month, 
with January (2.1 inches) typically being the driest month, and July (4.2 inches) the wettest. There can 
be, however, extreme variations in some years and in certain months within a year. Such seasonal and 
yearly extremes, which may have serious consequences, often are not apparent from the long-term 
precipitation information. 
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Figure I. Average monthly precipitation (in inches) in Stark County, Ohio (1961-1990); Data collected 
at Akron-Canton, Beach City Lake, and Louisville. 

Surface-Water Resources 

A small section of Marlboro and Lake Townships drains into the Upper Cuyahoga River Basin, which 
leads to Lake Erie at Cleveland. All of Lexington, and parts of Marlboro, Nimishillen and Washington 
townships drain into the Mahoning River, which eventually empties into the Ohio River near Beaver, 
Pennsylvania. The remainder of the county is drained by the Sandy Creek, Sugar Creek, and Tuscarawas 
River basins, which are all parts of the Muskingum River basin that eventually moves to the Ohio River 
at Marietta (in Washington County). A generalized surface-water map of Stark County is given in Figure 
2. 

Surface waters are affected by the soil type and topography of the land adjacent to them, and the way 
humans use the land. Land use, such as residential development, construction, and agricultural 
production, can increase the amount of sediment entering a body of water. The type of soils in an area 
also influences surface water because of the soil's infiltration capacity. With some soils, rainfall is more 
likely to run off, while other soils allow water to infiltrate more readily. 

Stark County contains approximately 366,720 land acres, of which 43 percent is farmland. Forty-nine 
different soil types are present within the county, the majority of which are silt loams with moderately 
poor drainage. The county water acreage consists of about 2,112 acres of lakes, including Dale Walburn 
Reservoir (670), Deer Creek Reservoir (313 acres), Lake Cable (152), Sippo Lake (88 acres), Alpine 
Village Development (70 acres) and Lake Brewster (36 acres). Most of the water acreage is now used 
for recreational and waste disposal purposes. Approximately 548 linear miles of streams and rivers 
course through Stark County (estimated from ODNR Div. of Water river basin maps). This availability 
lends itself to many uses by both communities and individuals. 
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Figure 2. Surface-water resources in Stark County, Ohio (adapted from ODNR Div. of Water river basin 
maps by R.A. Roberts). 

Ground-Water Resources 

Stark County's primary ground-water resources are sand and gravel deposits and sandstones. The 
southeastern two-thirds of the county draws its ground water from sandstones and sandy shales, with 
maximum well yields of up to 25 gallons per minute (gpm). This area also contains areas of overlying 
discontinuous, unconsolidated glacial deposits of sand and gravel of varying thickness which may yield 
10 to 30 gpm. Most of the northwestern third of the county obtains ground water from interbedded and 
interlensed sand, gravel, silt and clay deposits or the underlying Pottsville sandstone. Wells in these 
areas range from 100 to 300 feet deep and yield 50 to 100 gpm. 

Areas underlying Hartville, North Canton, Canton, Canal Fulton, Massillon and Navarre have the best 
ground-water supplies in the county. These aquifers are deep deposits of permeable sand and gravel, 
which yield between 500 and 2,000 gpm in many wells. The deep sand and gravel aquifer underlying 
Massillon and Navarre is susceptible to infiltration of chlorides, requiring careful control of well spacing 
and pumping rates. Ground-water supplies, whether they are developed from bedrock or glacial deposits, 
have a high natural mineral content resulting in hard water. This water usually requires treatment for 
domestic use. Varying amounts of iron are found in the county. An overview of the ground-water 
resources in the county is given in Stark County Ground-Water Resources, AEX-490.76. 

The yield of a well will vary considerably depending on the age and depth of the well, well construction, 
the diameter of the casing, pump capacity and age, and more importantly, properties of the geologic 
formation. Specific information on ground-water availability and wells can be obtained by contacting 
the Ohio Department ofNatural Resources (ODNR), Div. of Water. 

Where Does the Water Go? 
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Based on long-term weather records, Ohio receives an average of 38 inches of precipitation per year. 
These 38 inches move through a complex path called the hydro logic cycle. Of these 38 inches, about I 0 
inches (26 percent) become runoff, which moves immediately to surface-water bodies like streams and 
lakes. Two inches are retained at the ground surface and evaporate back into the atmosphere in a 
relatively short period of time. Twenty-six of the 38 total inches enter the soil surface through 
infiltration. Twenty of these 26 inches go into soil storage and later are returned to the atmosphere by 
the combination of evaporation and transpiration ( evapotranspiration). The remaining 6 inches of 
precipitation (16 percent of the total) have the potential to recharge the ground-water supply. Two of 
these 6 inches eventually move to springs, lakes, or streams as ground-water discharge. The remaining 4 
inches either return to the atmosphere by evapotranspiration or are withdrawn to supply water needs. For 
further reading, refer to Ohio's Hydrologic Cycle, AEX 461. 

Statewide averages applied to the county's average annual precipitation provide a rough estimate of how 
many inches will result in runoff and how many inches have the potential to reach aquifers. Based on 
statewide averages of runoff and ground-water recharge, Stark County's 3 7 inches of average annual 
precipitation result in about 9.5 inches of runoff to streams and lakes, and about 6 inches have the 
potential to recharge aquifers, annually. Values for particular locations will differ according to local 
conditions. 

Water Use 

Water use for each of Stark County's public water-supply systems is given in Table I. For each water 
system, this table presents an estimate of the population served, water source, estimated daily usage and 
treatment plant capacity. The county's largest public-water system is Canton, which uses ground water 
for its supply. Alliance, Louisville, Minerva, Navarre, North Canton and Massillon use ground water, as 
well. 

Ground water is the major water source for rural households in Stark County. Approximately 26 percent 
of all households obtain their water from private wells. Based on an estimated usage of I 02 gallons per 
person per day, 9.8 million gallons per day (gpd) from private wells is used. Additional private water 
uses include industry (16.3 million gpd), golf course and crop irrigation (0.5 million gpd), and livestock 
use (0.6 million gpd), mostly from ground-water supplies. The remaining 74 percent of households use 
public-water supplies with ground or surface water as the source, as identified in Table I. 

Some water users in Ohio must register their withdrawals with the ODNR Div. of Water. Through the 
Water Withdrawal Facility Registration Program, owners of facilities that could withdraw 100,000 gpd 
(70 gpm) or more must register those facilities. Information collected through this program includes 
withdrawal capacity, ground- or surface-water sources, location and type of water use, and location of 
discharge points. The program is for registration only, and not for allocation or permission. Registered 
withdrawers file annual reports of their water use. This information helps planners at ODNR determine 
the availability of water for projected needs and better manage and protect Ohio's water resources. 
Documenting water use also provides official records for individual uses. For more information, contact 
ODNR, Div. of Water. 

Stark County also has 68 non-transient non-community public water supplies. Non-transient non
community systems are small public supplies, such as some schools and businesses, that serve more than 
25 of same people for six months of the year. In Stark County, 20,647 people are served by non
transient non-community systems and the total usage is 416,765 gpd. 

Table 1. Water Use in Stark County, Ohio.1 
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Public Water Population Primary Water Water Usage Treatment Plant 
System Served Source (GPD)2 Capacity (GPD) 

!Alliance City 1125,000 llsurface Water 115,530,000 lit 1,000,000 I 
a==========:I 

!Beach City IIJ,138 IIGround Water 11114,000 lla=25=0=,0=00======II 
!Brewster 112,300 IIGround Water 11340,000 11864,000 I 

a===========sl 
!Canal Fulton 114,157 ii Ground Water 11444,000 11360,000 I 

!Canton 11140,000 IIGround Water 1125,510,000 1127,000,000 I 

!East Canton3 111,750 IIGround Water 11175,000 11576,000 I 

!East Sparta 11750 IIGround Water 11130,000 11338,000 I 

ILake Township4 11225 IIGround Water 1136,000 I 0 

!Louisville 119,000 IIGround Water 11862,000 111,000,000 I 

!Magnolia 11925 IIGround Water 1175,000 11540,000 I 

Massillon/Ohio I II II II I Water s_53,308Ground Water7,190,00011,200,000 

!Minerva 114,900 IIGround Water 11763,000 112,000,000 I 

!Navarre 112,200 IIGround Water 11501,000 11864,000 I 

!North Canton 1117,000 IIGround Water 112,400,000 116,000,000 I 

!Waynesburg 111,068 IIGround Water 11145,000 11500,000 I 
a===========sl 

!Wilmot 11363 IIGround Water 1133,000 11120,000 
a===========sl 

lother5 118,131 IIGround Water 111,039,350 11684,000 

ll Estimates from Ohio EPA using 1993 data, adjusted by Leonard Black, ODNR Div. of Water. 

12 GPO = gallons per day. 

13 Water supplied by Canton. 

14 Water supplied by North Canton. 

5 Other - includes Apple Grove Water Association and approximately 44 other public and private 
water systems. 

Water Quality 

Natural processes and human activities affect the quality of our water supplies. Throughout Ohio, human 
activities contribute to nonpoint source pollution, through which a major portion of the sediment, 
nutrients, acids and salts, heavy metals, toxic chemicals and pathogens enter the state's water resources. 
Nonpoint source pollution is the introduction of impurities into a surface-water body or an aquifer, 
usually through a non-direct route and from sources that are "diffuse" in nature. This type of pollution 
affects both ground and surface water. Examples include automobile emissions, runoff from parking 
lots, runoff and drainage from agricultural fields, feedlots, and home gardens, and runoff and drainage 
from construction, mining and logging. 

Ground Water 

As water moves through the permeable sand and gravel underlying Stark County, it dissolves and carries 
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in solution minerals contained in these deposits. AEX-490.76 summarizes some of the county's natural 
ground-water quality aspects. 

Human activities, such as agricultural production, domestic waste disposal, and lawn and turf care, may 
have some influence on the county's ground-water quality. In a 1989 study by Heidelberg College, 564 
wells in the county were sampled for nitrate content, of which 485 (86 percent) contained nitrate
nitrogen concentrations in the range of Oto 0.3 parts-per-million (ppm). This range is assumed to 
represent natural background levels. Forty-five wells (8 percent) were tested in the range of 0.3 to 3.0 
ppm; these values may or may not indicate human influence. The 29 wells (5.1 percent) that tested in the 
range of3.0 to 10 ppm, may indicate elevated concentrations resulting from human activities. Only 5 
wells (0.9 percent) tested at over IO ppm nitrate-nitrogen, which exceeds the safe drinking-water 
standard. The average test value for the 564 wells tested was 0.53 ppm. Design, location, and condition 
of a well, as well as the characteristics of the soils and geologic formations in which the well is 
constructed, influence the potential for pollutants to enter the well. Bacterial counts are another indicator 
of ground-water quality. For interested citizens, the Stark County Health Department tests water samples 
for bacterial counts. 

Ground-water contamination by volatile organic compounds, VOCs, is a concern in certain areas of the 
county, in particular, wells in the Uniontown area. An Ohio Environmental Protection Agency (Ohio 
EPA) study indicated that between November 1990 and June 1991, 94 residential wells in the 
Uniontown area were sampled and analyzed for VOCs. One or more of the following compounds were 
found in 26 of the wells sampled: Tetra-chloroethene (11 wells), Trichloroethane (9), Trichloroethene 
(]), Trichlorobenzene (]),Toluene(!), Chloroform (4), Styrene (1), Chloromethane (]) and 
Trichlorofluoromethane (1 ). In samples from two wells, more than one compound was detected. No 
compound was detected at a concentration greater than its specific Maximum Contaminant Levels 
(MCL) established by the U.S. Environmental Protection Agency (U.S. EPA). However, in eight 
instances the Proposed MCL for tetrachloroethene (5 micro-grams per liter) was exceeded. In several 
instances, well equipment or the recent shock chlorination of wells in the area was suspected as the 
source of contamination. The Ohio EPA study suggested that the Uniontown area well contamination 
was an isolated problem related to the physical characteristics of the unconfined sand and gravel aquifer 
and human activities. The results of this study point out the great susceptibility of the sand and gravel 
aquifer and underlying sandstone/shale bedrock to contamination from both domestic septic systems and 
past surface disposal practices. 

Surface Water 

Runoff and sediment from residential development, construction sites and agricultural lands may enter 
the county's streams and lakes. Also, runoff may carry other pollutants, such as lawn and agricultural 
chemicals (pesticides and fertilizers), effluent from septic systems, oil and gas from spills, and industrial 
wastes. Through a cooperative program between the State of Ohio and the U.S. Geological Survey 
(USGS), sediment discharges have been measured at stream gauges on the Muskingum River at Dresden 
and McConnellsville. The two stations give sediment discharge figures for the continuous period from 
October 1952 to the present. Measurements from these gauges, plus calculations of sediment retained by 
the 15 reservoirs in the Muskingum River basin result in estimates of about 4.6 tons per acre per year of 
gross erosion in the Muskingum River basin. 

Through the Ohio Nonpoint Source Assessment and Water Resources Inventory, Ohio EPA and ODNR 
have found that 13,000 stream miles in Ohio have been affected by nonpoint source pollution. Stark 
County contains portions of several streams and their tributaries that have been classified by the 
Assessment as being affected by nonpoint source pollution. Based on the findings of the Assessment and 
Inventory, the Ohio Nonpoint Source Management Plan has been implemented to help improve the 
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quality of the state's waters. For specific information on results of the Assessment and details of the 
Management Plan for the county, contact the Ohio EPA Northeast District Office (2110 E. Aurora Rd., 
Twinsburg, OH 44087). Overall, Stark County has a safe supply of water. County citizens have a major 
challenge to protect water resources from pollutants that could affect the quality of the water supply. For 
more information about nonpoint source pollution, refer to Nonpoint Source Pollution: Water Primer, 
AEX 465, available from your county Extension office. 

Summary 

Water availability and quality are important public concerns. Water problems can be both costly and 
inconvenient. While the present and future availability of water is good for Stark County, water is a 
precious resource that must be conserved and protected. We must all work together to maintain an 
adequate supply of good quality water. 

This fact sheet provided information on water facts for Stark County. For more information on water 
resources and drinking-water quality in the county, contact the Stark/Summit Regional Office of Ohio 
State University Extension. In addition, the following agencies may be able to provide information on 
other water resources topics in the county: Stark Soil and Water Conservation District; Stark County 
Health Department; ODNR Div. of Water (Fountain Square, Col., OH 43224); USGS, Ohio District 
(975 W. Third Ave., Col., OH 43212); Ohio EPA (1800 WaterMark Dr., Col., OH 43266); and Ohio 
Department of Health (PO Box 118, Col., OH 43226). 
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Introduction 

Soils contaminated by metals are common at many industrial sites in Ohio and across the country. 
The mere presence of metals in soils, however, does not necessarily indicate contamination because 
all soils naturally contain at least trace levels of metals (U.S. EPA, 1992a). The presence, nature, 
and extent of soil contamination by metals is commonly dctennined through comparisons of samples 
from "affected" locations to those from "unaffected" locations at or near the site, or to published 
regional metal concentrations. These "unaffected" concentrations are commonly referred to as 
background. Background concentrations for naturally occurring constituents arc used not only to 
determine the presence, nature, and extent of contamination but also are used to aid in the 
establishment of soil remediation goals. Such background-related evaluations are often required 
under the Resource Conservation and Recovery Act (RCRA) and the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA). 

In most cases, a direct statistical comparison to background data collected at a site is preferable over 
comparison to regionally derived background levels. Site-specific background data are preferred 
because the concentration of metals in unaffected soil varies from location to location, depending 
not only on the geology of the parent material from which the soil was derived, but also on climatic 
conditions and local land use patterns. Despite the obvious advantages of direct statistical 
comparison to site specific background data, a simple comparison or, in some cases, a statistical 
comparison to regionally derived background data may be appropriate or even preferable in some 
situations. For example, the lack of time or funding may prevent collection and analysis of sufficient 
background data. In other cases, it may be impossible to collect representative background data at 
an industrial facility due to limited space or the lack of an area unaffected by waste handling. 

Published background metal concentrations in soils arc available on a nation-wide level. Commonly 
cited references on this subject include Shacklctte and Boemgcn (1984), and Holmgren and others 
( 1993). Whereas background soil data of this sort may be useful for making general comparisons 
from one state or region to another, localized databases arc preferable for focusing on environmental 
objectives such as determining whether or not a release has occurred or in developing remediation 
goals. Logan and Miller published background levels for cadmium, chromium, copper, lead, nickel, 
and zinc from farm soil in seven counties in Ohio (Logan and Miller, 1983). While providing a 
reasonable estimate of background metal concentrations for each of the seven counties, the limited 
spatial variability of the data prevent adequate characterization of background for the state as a 
whole. Utilization of the Logan and Miller data is also limited by the number of metals 
characterized. Clearly, a more comprehensive data set is required to adequately characterize the 
variation of background metal concentrations across the state. 

The primary objective of this study is to provide a state-wide statistical evaluation of background 
metal concentrations in Ohio soils, for nse by industry, regulatory agencies, consultants and the 
general public. This study utilizes background data coilcctcd from environmental investigations 
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across the state, and provides state-wide background concentrations for 20 metals. The assembled 
data set is from 64 sites in 36 of Ohio's 88 counties. Due to the individual nature of the 
environmental reports used throughout the study, many of the sites do not include analyses for all 
20 metals. 

This study was conducted in association with the Ohio Environmental Protection Agency (Ohio 
EPA) Division of Hazardous Waste Management. Involvement of the Ohio EPA in the project does 
not imply endorsement of the findings of the study by Ohio EPA nor should this report be construed 
as Ohio EPA guidance. No source of outside funding was used in the development of this report. 

Metals in Background Soil 

Nearly all of today's soils have been affected to some extent by anthropogenic processes. Farm soil, 
for instance, may contain heavy metals associated with sewage sludge application(Logan and Miller, 
1983) andior the direct application of fertilizers containing metals such as manganese, copper, zinc, 
boron, and potassium (Ohio Agricultural Guide, 1988). Soils in urban settings often contain elevated 
levels of metals related to fallout associated with the burning of fossil fuels and refuse for the 
generation of heat and power, or from other industrial sources. In addition, elevated concentrations 
oflead have been documented along roadways (Holmgren, et.al., 1983). 

As a result, soils used to characterize background within Ohio may have a subtle overprint of these 
and other anthropogenic sources. This generalization certainly is true for background data collected 
from areas within or surrounding industrial facilities. However, as demonstrated by this study, 
background data affected by industrial activities (te1med industrially-impacted soil) in many cases 
can be separated from those background data that represent soil conditions present throughout much 
of the state. 

Background Data Set 

Data used in this evaluation of background metal concentrations in Ohio soils were compiled from 
public Ohio EPA files for RCRA closure, RCRA Corrective Action, and CERCLA projects. Ohio 
EPA Division of Hazardous Waste Management, Central Office coordinated the selection of the 
reports to be included in the study. All of the reports that contained background metals data were 
considered for inclusion in the database. In several cases, specific sites were removed from the 
database at the request of Ohio EPA District Offices based on the location of the background 
samples. Background data from 64 environmental projects conducted between 1984 and 1994 were 
used in the study. A list of the sites and the associated metals utilized in the study is provided in 
Table I. A total of36 of the 88 counties in Ohio arc represented in the study (Figure!). 
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Data Entry 

Metal concentration data were entered into a relational database using a database application 
designed specifically for this project. Because metal concentrations in soil may be dependent on a 
number of variables (i.e., the local setting, the parent geologic material, depth, and land use history), 
the database file structure was designed so that evaluation by a number of criteria could be made 
easily. The criteria include geologic setting (DRASTIC hydrogeologic settings of Aller ,ct al., 1987), 
grain size description, sample depth, Unified Soil Classification Scheme, United States Soil 
Conservation Service classification, Standard Industrial Classifications (SIC) Codes, and geographic 
setting (state, county, latitude and longitude). The available data entry fields associated with the 
database are summarized on Table 2. Due to insufficient detail in many of the data reports, much 
of this information was not available. 

To aid the data entry process, real-time error checking on such items as U.S. EPA facility 
identification number, facility name, address, SIC Codes, analyte names and concentration units were 
provided in the form oflookup tables. This consideration minimized data entry errors and reduced 
the database review time. In addition, an audit trail was developed that tied each analytical result 
to the report from which it was taken. The audit trail enabled a check of the database entries against 
the source data, and will be useful for future workers who may wish to review source documents in 
detail concerning a particular site or metal. 

All of these considerations were met through the commercially available relational database program 
Paradox for DOS® (V crsion 4.0). The application developed was written in the Paradox Application 
Language (PAL®). Data tables are easily exported to other popular software fo1mats ( dBASE@, 
Lotus 123®, and Quattro®), or as ASCII files. 

Data Review and Preparation 

Following data entry, the database was checked against the source documents for completeness and 
accuracy. The database files were then copied prior to data reduction and statistical analysis. This 
ensured that the original database would remain intact. The following steps were taken to prepare 
the data for statistical analysis: 

1) Censored data (non-detects) that did not include a detection limit were removed from 
the database. It was not possible to substitute values for these censored data via 
generally accepted statistical techniques because the metal-specific detection limits 
that were reported varied widely within the database. Generally accepted statistical 
techniques that allow replacement ofccnsored data assume that the data are from the 
same site, same sampling episode and/or have a constant detection limit. 
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2) Censored data for which specific detection limits were reported were replaced by one 
half their respective detection limits and carried through the statistical analysis. This 
methodofmanipulating censored data is agenernlly accepted practice and is the only 
practical method to deal with the numerons detection limits reported for each metal. 
In addition, the authors believed this approach to be more conservative than simply 
replacing the censored data point concentration by the reported detection limit. 

3) The facility count for each metal (i.e. the number of facilities at which a specific 
metal was analyzed) was then reviewed (Table 3). Boron, lithium, molybdenum, 
silicon, and tin, which were analytcs at less than three separate sites, were not 
considered for further analysis in this study. It was felt that the current data sets for 
these metals lack the desired spatial variability for this study. 

4) The percentage of censored data associated with each metal was computed and is 
presented also in Table 3. Because many statistical techniques are inappropriate for 
data sets with a high percentage of censored data (U.S. EPA, 1992b; Gilbert, 1987; 
and Gibbons, 1994 ), metals with greater than 60% censored data were not considered 
for statistical analysis. Statistical methods that compensate for high percentages of 
censored data were not utilized in this study because of the wide range of detection 
limits reported per analytc. Metals screened from further statistical analysis due to 
a high percentage of censored data included antimony (97% censored data), selenium 
(78% censored data), silver (72% censored data), and thallium (73% censored data). 
Limited infonnation, such as the range of detections, are provided for these metals 
in summary tables (Table 5). 

5) Metals that were not screened out include aluminum, arsenic. barium, beryllium, 
cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury, nickel, 
potassium, vanadium and zinc. The database then was queried by metal and 
subjected to statistical analysis. 

Statistical Approach 

Metal-specific data sets used in this study consist of hundreds of sample results, many times larger 
than those of the typical environmental background study which usually contain less than ten sample 
results. In addition, because the sample results in this evaluation are from a variety of locations 
across the state the authors were working under the assumption that any data set could contain 
multiple populations, either as a result of geologic variability or as a result of anthropogenic sources. 
To effectively handle the large data sets and meet the assumption ofmultiplepopulations, the authors 
used an iterative approach to statistical analysis which combined visual inspection through the use 
of probability plots, statistical analysis, and statistical modeling. These procedures are discussed 
below. 
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Probability plots are an effective means of visually evaluating the normality oflarge data sets such 
as those presented in this report. On a probability plot, a nom1ally distributed data set will fonn a 
straight line. Probability plots can also be used to evaluate transfom1ed data sets. For example, log
nom1ally distributed data sets will plot as a straight line after they have been log-transfonned. 
Procedures for construction of probability plots arc provided by Gilbert (1987). 

In addition to evaluating normality and log-nonnality, probability plots also have been use_d to 
evaluate the presence of multiple populations within data sets. This method has been used 
successfully for many years in geochemical exploration to locate ore bodies(Parslow, 1974; Sinclair, 
I 974 and 1976), and more recently to fo1mulate cleanup standards for contaminated soils 
(Fleischhauer and Korte, 1990). Multiple populations will fonn distinct straight-line segments on 
a probability plot provided each population is nom1ally distributed. Where two populations overlap, 
an inflection point will fom1. This point, referred to as the "threshold point" by Fleischhauer and 
Korte (1990), represents the separation point between two populations. Through this method, 
populations can be identified and segregated from one another for further analysis. Segregation of 
the data will be partial where overlap exists; however, the statistical bias probably will remain small 
(Fleischhauer and Korte, 1990). 

Upon initial inspection, it appeared that the data for barium, cadmium, chromium, copper, lead, 
mercury and zinc contained two distinct populations. It was assumed that the two populations 
represent background and industrially-impacted soils rather than natural variation within the 
background population due to such things as parent material or sample depth. This assumption is 
supported by sample descriptions which describe the presence of man-made fill materials and the 
relatively high concentrations detected in the industrially-impacted soils population. In addition, the 
two populations would be expected in soils collected at industrial facilities. 

To illustrate the use of probability plots, two nmmally distributed data sets are presented as 
frequency distributions on Figure 2a. The data arc plotted on a probabilityplot in Figure 2b. In this 
case, Population A may represent background conditions and Population B may represent 
industrially-impacted soils. An inflection point between the two populations represents the threshold 
point separating the two populations. For comparison, Figure 2c is the frequency distribution of the 
zinc data set from this study. Figure 2d is the probability plot for zinc. The two populations arc 
easily discernable. 

Metal-specific data sets that demonstrated characteristics of multiple populations were divided into 
two subsets for further analysis. The threshold values (Table 4) were used as the divider. The 
populations that contained the higher concentrations were assumed to belong to the industrially
impacted soils population. The remaining data were considered to represent background. 
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Statistical Analysis 

Once the data sets were evaluated visually and segregated as necessary, they were subjected to 
statistical analysis to identify outliers, further assess their distribution and develop summary 
statistics. Outliers were identified using the box-plot method (Tglewicz and Hoaglin, I 993). To 
identify outliers by this method, data sets were rnnkcd and the quartiles Q, and Q, determined. 
Upper and lower fences "U" and "L", respectively were then defined as: 

Values that fell outside the fences were identified as outliers. The value for the constant "k" used 
in this study was 2.3, a, recommended by Iglcwicz and Hoaglin (1993) for larger data sets. 

Following outlier identification, the data sets for each metal were analyzed to determine if they were 
normally or log-normally distributed by determining its probability plot correlation coefficient 
(Fillibcn, I 975). The correlation coefficient can range between O and 1, with 1 being a perfect 
correlation. As data sets become larger the critical values generated by Filliben approach unity and 
the method becomes very sensitive to the presence of outliers and censored data. To assess the 
sensitivity of the method to outliers, nmmality testing was completed on the data sets before and 
after outlier removal as suggested by Barnett and Lewis ( 1978) and Iglcwicz and Hoaglin ( 1993). 

Current U.S. EPA ( 1992b) guidance for statistical analysis cautions against the removal of outliers. 
This is a response, in part, to the small size of most background data sets where the removal of one 
or two data points could constitute the removal of as much as 25% of the data. In large data sets, 
where the expected percentage of outliers is I 0% or greater, the removal of identified outliers is an 
acceptable practice (David Hoaglin, personal communication, 1996). Sensitivityanalyses performed 
on the data sets containing outliers indicated that they should be removed from the data sets prior 
to statistical analysis. Removal of the outliers, which typically represented less than 3 % of the data 
set, improved the nonnality of the data sets, reduced the standard deviation and had little to no affect 
on the mean or median. 

Standard statistical methods were then used to determine the median, mean, minimum, maximmn, 
range, count (number of observation), variance, coefficient of variance, sample standard deviation, 
skewness, and kurtosis for each population. Once the statistical evaluation was completed, an 
inverse log-transformation was applied to the mean for the log-normally distributed metals to 
provide an untransfom1ed value. In this study, the inverse log-transformed mean also is referred to 
as the geometric mean. 
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A statistical modeling technique was used by the authors to visually compare the goodness-of-fit 
between observed data sets and modeled data sets. The modeled data sets were generated using the 
same mean, standard deviation and number of observations as that of the observed data. Once the 
modeled data set was generated, it was plotted on the probability plot along with the observed data 
and the degree to which the sets matched was evaluated visually. This method was especially useful 
in evaluating how well the calculated statistics (mean and standard deviation) characterized the 
observed data in those data sets that contained outliers and/or a large percentage of censored data. 

In situations where multiple populations were identified, the statistical modeling technique was used 
also to refine the detem1ination of the threshold point. Following an initial segregation and statistical 
analysis of the background and industrially-impacted soil data for a specific metal, the two modeled 
data sets were added together, plotted on probability paper alongside the original data and compared. 
Then a new threshold point was determined and the statistical analysis, modeling, and visual 
inspection repeated until the best curve match was obtained. 

Data Presentation 

Probability plots for aluminum, arsenic, barium, beryllium, cadmium, chromium, cobalt, copper, 
iron, lead, manganese, mercury, nickel, potassium, vanadium and zinc are presented on Figures 3 
through 18. These figures represent as many as three probability plots for each metal. The first plot 
in each case is ofilie raw (untransformed) data; the second is of the natural log-transformed data, 
and, where appropriate, the third plot represents the natural log-transfom1ed data that has been 
COITected for outliers. Outliers and threshold points have been identified on the plots. Except for 
aluminum, each of these metals is log-nommlly distributed. Aluminum appears to be nom1ally 
distributed. Data sets for barium, cadmium, chromium, copper, lead, mercury, and zinc were 
determined to contain two populations. 

The results of the statistical evaluations of background soils for Ohio are presented in Table 5 and 
those for industrially-impacted soil are presented in Table 6. The results are provided on a metal by 
metal basis. The tables include the following infom1ation for each of the metals: count (number of 
data points), minimum and maximum concentration, range, variance, coefficient of variance, 
standard deviation, standard error, skewness, kurtosis, mean, median and geometric mean. A 
summary of statistical results is provided also on the probability plots (Figures 3 tlrrough 18). The 
statistical summaries for industrially-impacted soil have been prnsented in this report because: l) 
they were identified as separate and distinct populations not related to background and 2) to 
document the statistical approach used in this study. Because the focus of the investigations that 
generated the data used in this study was to evaluate background conditions (not industrially
impacted conditions), the authors caution against the use of the industrially-impacted soil statistical 
sununanes. 
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Because of the log-normal distribution of the data, mean values are provided as geometric means for 
all metals with the exception of aluminum. The arithmetic mean is used for aluminum. Shacklctte 
and Boerngen ( 1984) note that trace metals tend to have positively skewed frequency distributions, 
and thus the geometric mean is the more proper measure of central tendency for most elements in 
soils. Shacklettc and Boerngen (1984 )also note thatthe frequency distribution for aluminum usually 
is normal if the data are not log-transfmmed and the mean is expressed as the arithmetic mean. 

Discussion of Results 

The results of the statistical evaluation of background metal concentrations for soils in the state of 
Ohio are discussed below, in alphabetical order. The discussion is limited to state-wide occmrences 
of metals in background and, where appropriate, in industrially-impacted soil. In addition, where 
possible, the results determined in this study are compared (Table 7) to those of previous 
investigators including Brooks ( 1972), Logan and Miller (1983), Shacklette and Bocrngcn ( 1984), 
and Holmgren and others (1993 ). The statistical results developed by Logan and Miller (1983) and 
Holmgren and others (1993) are for Ohio, whereas those from the Shacklette and Boerngen (1984), 
and Brooks (1972) are for the eastern United States (cast of the 96th meridian), and the United 
States, respectively. 

Aluminum 

A total of 136 aluminum determinations associated with four sites in four counties exist in the 
current database. None of these detenninations were reported as being below the detection limit 
(Table 3). The data were found to be normally distributed with a single background population 
(Figure 3). The background aluminum values range from 2,000 to 16,100 mg/kg, with a median of 
7,685 mg/kg and an arithmetic mean of 8,180 mg/kg (Table 5). Shacklettc and Boerngcn (1984) 
report a geometric mean of 33,000 mg/kg and a range of 7,000 mg/kg to I 00,000 mg/kg for soils 
of the eastern United States. 

Antimony 

A total of 285 antimony determinations associated with IO sites in nine counties exist in the current 
database. Of these, 276 (97%) were reported as being below the detection limit (Table 3). Due to 
the large amount of censored data, antimony data were not evaluated statistically. Detected levels 
of antimony range from 0.97 to 92 mg/kg (Table 5). Detection limits range from 0.30 to 15 mg/kg. 
The most frequently occmring detection limit was 5 mg/kg. At these detection limits, it appears that 
antimony is not typically detected in Ohio soils. Shacklette and Boerngen ( 1984) repmt a geometric 
mean of 0.52 mg/kg and a range of <I mg/kg to 8.8 mg/kg for soils of the eastern United States. 
Brooks (1972) reports an average of 0.5 mg/kg for U.S. soils. 
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A total of 693 arsenic detem1inations associated with 32 sites in 22 counties exist in the current 
database. Of these, 46 (7%) were reported as being below the detection limit (Table 3). The data 
were found to be log-norrnally distributed within a single background population (Figure 4). Outlier 
testing indicated that the data set contains seven outliers. After the removal of three high value and 
four low value outliers, the data set ranges from 0.50 mg/kg to 56 mg/kg, with a median of 5.80 and 
a geometric mean of 5.72 mg/kg (Table 5). Shacklette and Bocrngen (1984) report a geometric mean 
of 4.8 mg/kg and a range of <0.1 mg/kg to 73 mg/kg for soils of the eastern United States. Brooks 
(1972) reports an average of5 mg/kg for U.S. soils. 

Barium 

A total of 742 baiium determinations associated with 37 sites in 24 counties exist in the current 
database. Of these, 4 (0.5%) were reported as being below the detection limit (Table 3). The data 
were found to be log-normally distributed with both a background population and an industrially
impacted soil population (Figure 5). Outlier testing indicated that the data set contains seven low 
value outliers. Statistical modeling indicated that the natural log of the threshold value which 
separates the populations to be 5.80. This value equates to 330 mg/kg (Table 4). 

The background data set contains 710 observations. The background values range from 9.3 mg/kg 
to 323 mg/kg with a median of63.2 ai1d a geometric mean of63.4 mg/kg (Table 5). Shacklette a11d 
Boerngen (1984) report a geometric mean of290 mg/kg and a range of 10 mg/kg to 1,500 mg/kg for 
U.S. soils. Brooks (l972) reports an average of500 mg/kg for U.S. soils. 

The industrially-impacted soil data set contains 25 observations with values ranging from 331 mg/kg 
to 7,790 mg/kg with a median of 660 mg/kg a11d a geometric mean of 838 mg/kg (Table 6). 

Beryllium 

A total of 322 beryllium detem1inations associated with eight sites in seven counties exist in the 
cmTent database. Of these, 115 (36%) were reported as being below ilie detection limit (Table 3). 
The data were found to be log-nonnally distributed within a single background population (Figure 
6). The values range from 0.10 mg/kg to 3.15 mg/kg with a medianof0.450 mg/kg and a geometric 
mean of 0.377 mg/kg (Table 5). Shacklettc and Boerngen (1984) report a geometric mean of 0.55 
mg/kg and a range of< 1 mg/kg to 7 mg/kg for soils of the eastern United States. Brooks ( 1972) 
reports an average of 6 mg/kg for U.S. soils. 
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A total of768 cadmium determinations associated with 44 sites in 28 counties exist in the current 
database. Of these, 397 (52%) were reported as being below the detection limit (Table 3). The data 
were found to be log-nom1ally distributed with both a background population and an industrially
impacted soil population (Figure 7). Outlier testing indicates that the data set contains three low 
value outliers. Statistical modeling indicates that the natural log of the threshold value which 
separates the populations is 1.5. This value equates to 4.5 mg/kg (Table 4). 

The background data set contains 706 observations. The background values range from 0.07 to 4.4 
mg/kg with a median of 0.480 and a geometric mean of 0.507 mg/kg (Table 5). Logan and Miller 
(1983) report a mean of0.2 mg/kg and a range of below detection to 2.9 mg/kg. Holmgren and 
others (1993) reports a geometric mean of 0.357 mg/kg for Ohio soils. 

The industrially-impacted soil data set contains 59 observations with values ranging from 4.50 mg/kg 
to 362 mg/kg with a median of 12.0 and a geometric mean of 13.0 mg/kg (Table 6). 

Chromium 

A total of972 chromium detenninations associated with 50 sites in 31 counties exist in the current 
database. Of these, 23 (3%) were reported as being below the detection limit (Table 3). The data 
were fmmd to be log-normally distributed with both a backgrom1d population and an industrially
impacted soil population (Figure 8). Outlier testing indicates that the data set contains 15 low value 
outliers. Statistical modeling indicates that the natural log of the threshold value which separates 
the populations is 4.4. This value equates to 81 mg/kg (Table 4). 

The background data set contains 925 observations. The background values range from 2.0 to 80.5 
mg/kg with a median of 12.0 mg/kg and a geometric mean of 12.1 mg/kg (Table 5). Logan and 
Miller (1983) report a mean of 12 mg/kg and a range of4 to 23 mg/kg for Ohio soils. Shacklette and 
Boemgen (1984) report a geometric mean of33 mg/kg and a range of l to 1,000 mg/kg for soils of 

. the eastern United States. Brooks (1972) reports an average of 200 mg/kg for U.S. soils. 

The industtially-impacted soil data set contains 32 observations with values ranging from 83.2 mg/kg 
to 2,340 mg/kg with a median of200 mg/kg and a geometric mean of260 mg/kg (Table 6). 

Cobalt 

A total of 320 cobalt determinations associated with seven sites in six counties exist in the current 
database. Of these, 24 (8%) were reported as being below the detection limit (Table 3). The data 
were found to be log-normally distributed within a single background population (Figure 9). Outlier 
testing indicates that the data set contains three low value outliers. The background values range 
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from 1.0 to 53.6 mg/kg with a median of 7.25 mg/kg and a geometric mean of 6.42 mg/kg (Table 
5). Shacklctte and Boerngen (1984) report a geometric mean of 5.9 mg/kg and a range of <0.3 
mg/kg to 70 mg/kg for soils of the eastern United States. Brooks ( 1972) reports an average of 10 
mg/kg for U.S. soils. 

Copper 

A total of 392 copper deternrinations associated with 13 sites in 12 counties exist in the cmTcnt 
database. Of these, 2 (0.5%) were repmtcd as being below the detection limit (Table 3). The data 
were found to be log-nonnally distributed with both a background population and an industrially
impacted soil population (Figure I 0). Outlier testing indicates that the data set contains one low 
value outlier. Statistical modeling indicates that the natural log of the threshold value which 
separates the populations is 4.1. This value equates to 60 mg/kg (Table 4). 

The background data set contains 357 observations. The background values range from 2.2 mg/kg 
to 58 mg/kg with a median of 12.0 mg/kg and a geometric mean of 11.8 mg/kg(Table 5). Logan and 
Miller ( 1983) report a mean of 19 mg/kg and a range of I I to 37 mg/kg for Ohio soils. Holmgren 
and others (1993) reports a geometric mean of26.2 mg/kg for Ohio soils. Shacklette and Boerngen 
( 1984) report a geomelTic mean of 13 mg/kg and a range of< 1 mg/kg to 700 mg/kg for soils of the 
eastern United States. Brooks ( l 972) reports an average of 20 mg/kg for U.S. soils. 

The industrially-impacted soil data set contains 34 observations with values ranging from 66 mg/kg 
to 1,420 mg/kg with a median of 236 and a geometric mean of 233 mg/kg (Table 6). 

Iron 

A total of 156 iron determinations associated with four sites in four counties exist in the current 
database. Of these, 0 (0%) were reported as being below the detection limit (Table 3). The data 
were found to be log-n01mally distributed within a single background population (Figure 11 ). 
Outlier testing indicates that the data set contains one low value outlier. The background values 
range from 5,150 to 100,000 mg/kg with a median of 17,300 mg/kg and a geometric mean of 18,400 
mg/kg (Table 5). Shacklette and Boerngen (1984) report a geometric mean of 14,000 mg/kg and a 
range of 100 to I 00,000 mg/kg for soils of the eastern United States. Brooks (1972) reports a range 
of 10,000 to 50,000 mg/kg for U.S. soils. 

Lead 

A total of 1,019 lead determinations associated with 56 sites in 32 counties exist in the current 
database. Of these, 76 (7%) were reported as being below the detection linrit (Table 3). The data 
were found to be log-nonnally distributed with both a background population and an indusl!ially
impacted soil population (Figure 12). Outlier testing indicates that the data set contains four low 
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value outliers. Statistical modeling indicates that the natural log of the threshold value which 
separates the populations is 5.0. This value equates to 148 mg/kg (Table 4). 

The background data set contains 929 observations. The background values range from 1.0 mg/kg 
to 14 7 mg/kg with a median of 14.3 and a geometric mean of 16.2 mg/kg (Table 5). Logan and 
Miller ( 1983) report a mean of 19 mg/kg and a range of9 to 39 mg/kg for Ohio soils. Holmgren and 
others (1993) reports a geometric mean of 18.2 mg/kg for Ohio soils. Shacklcttc and Bocmgen 
(1984) report a geometric mean of 14 mg/kg and a range of <10 mg/kg to 300 mg/kg for soils of the 
eastern United States. Brooks ( 1972) reports an average of 10 mg/kg for U.S. soils. 

The indnstrially-impacted soil data set contains 86 observations with values ranging from 152 mg/kg 
to 10,500 mg/kg with a median of 558 and a geometric mean of 633 mg/kg (Table 6). 

Manganese 

A total of 124 manganese determinations associated with three sites in three connties exist in the 
current database. Of these, 0 (0%) were reported as being below the detection limit (Table 3). The 
data were found to be log-normally distributed within a single background population (Figure 13). 
Outlier testing indicates that the data set contains three low value outliers and one high value outlier. 
Back6rround values range from 59 to 1,750 mg/kg with a median of 4 7 6 mg/kg and a geometric mean 
of 459 mg/kg (Table 5). Shacklette and Boerngen ( 1984) report a geometric mean of260 mg/kg and 
a range of <2 to 7,000 mg/kg for soils of the eastern United States. Brooks (1972)reports an average 
of 850 mg/kg for U.S. soils. 

Mercury 

A total of 580 mercury determinations associated with 29 sites in 20 counties exist in the current 
database. Of these, 331 (57%) were reported as being below the detection limit (Table 3). The data 
were found to be log-nonnally distributed with both a background population and an industrially
impacted soil population (Figure 14 ). Outlier testing indicates that the data set contains 22 low value 
outliers. Statistical modeling indicates that the natural log of the threshold value which separates 
the populations is 0.5. This value equates to 1.6 mg/kg (Table 4). 

The background data set contains 514 observations. The values range from 0.010 mg/kg to 1.6 
mg/kg with a median of 0.060 mg/kg and a geometric mean of 0.081 mg/kg (Table 5). Shacklette 
and Bocrngen (1984) report a geometric mean of0.081 mg/kg and a range of0.01 to 3.4 mg/kg for 
soils of the eastern United States. Brooks (1972) reports an average of 0.01 mg/kg for U.S. soils. 

The industrially-impacted soil data set contains 44 observations with values ranging from 1.8 to 96 
mg/kg with a median of 18.8 mg/kg and a geometric mean of 10.7 mg/kg (Table 6). 
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A total of 555 nickel dete1minations associated with 20 sites in 17 counties exist in the current 
database. Of these, 28 (5%) were reported as being below the detection limit (Table 3). The data 
were found to be log-normally distributed within a background population (Figure 15). Outlier 
testing indicates that the data set contains four low value outliers and three high value outliers. The 
background values range from 2.0 mg/kg to 110 mg/kg with a median of 14.7 and a geometric mean 
of14.4 mg/kg (Table 5). Logan and Miller (1983) report a mean of 18 mg/kg and arange of9 mg/kg 
to 38 mg/kg for Ohio soils. Holmgren and others (1993) report a geometric mean of27. l mg/kg for 
Ohio soils. Shacklctte and Boerngen (1984) repmt a geometric mean of 11 mg/kg and a range of <5 
to 700 mg/kg for soils of the eastern United States. Brooks (1972) reports an average of 40 mg/kg 
for U.S. soils. 

Potassium 

A total of 145 potassium determinations associated with four sites in four counties exist in the 
current database. Of these, 8 ( 6%) were reported as being below the detection limit (Table 3). The 
data were found to be log-nmmally distributed within a single background population (Figure 16). 
The values range from 230 to 2,180 mg/kg with a median of720 mg/kg and a geometric mean of709 
mg/kg (Table 5). Shacklettc and Boerngcn ( 1984) report an arithmeti.c mean of 12,000 mg/kg and 
a range of 50 to 37,000 mg/kg for soils of the eastern United States. 

Selenium 

A total of 480 selenium determinations associated with 23 sites in 18 counties exist in the current 
database. Of these, 376 (78%) were reported as being below the detection limit (Table 3). Due to 
large amount of censored data, these data were not evaluated statistically. Detected values range 
from 0.2 to 35 mg/kg (Table 5). Detection limits for selenium range from 0.003 mg/kg to 5 mg/kg. 
The most frequently occurring detection limit is 0.25 mg/kg. At these detection limits it appears that 
selenium is not typically detected in Ohio soils. Shacklette and Boerngen (1984) report a geometric 
mean of0.30 mg/kg and a range of <0.1 to 3.9 mg/kg for soils of the eastern United States. Brooks 
(1972) reports an average of0.5 mg/kg for U.S. soils. 

Silver 

A total of 433 silver determinations associated with 20 sites in 17 counties exist in the current 
database. Of these, 313 (72%) were reported as being below the detection limit (Table 3). Due to 
large amount of censored data, these data were not evaluated statistically. Detected values range 
from 0.2 to 14.8 mg/kg (Table 5). Detection limits for silver range from 0.03 to 2.5 mg/kg. The 
most frequently occurring detection limit is 0.25 mg/kg. At these detection limits it appears that 
silver is not typically detected in Ohio soils. Limited published background data for silver are 
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available, U.S. EPA {l 983) cite a common range of0.01 to 5 mg/kg and an average of0.05 mg/kg 
for U.S. soils. 

Thallium 

A total of276 thallium determinations associated with six sites in six counties exist in the current 
database. Of these, 201 (73%) were reported as being below the detection limit (Table 3 ). Due to 
the large amount of censored data, these data were not evaluated statistically. Detected values range 
from 0.17 to 0.59 mg/kg (Table 5). Detection limits for thallium range from 0.16 to 2.5 mg/kg. The 
most frequent detection limit is 2.5 mg/kg. At these detection limits it appears that thalhum is not 
typically detected in Ohio soils. Shacklctte and Boerngen (1984) rcp01i a geometric mean of 7.7 
mg/kg and a range of2.2 to 23 mg/kg for soils of the eastern United States. Brooks (1972) reports 
an average of 13 mg/kg for U.S. soils. 

Vanadium 

A total of 367 vanadium determinations associated with nine sites in eight counties exist in the 
current database. Of these, 0 (0%) were reported as being below the detection limit (Table 3). The 
data were found to be log-normally distributed within a single background population (Figure 17). 
The values range from 4.6 to 71 mg/kg with a median of 17.8 mg/kg and a geometric mean of 17.4 
mg/kg (Table 5). Shacklette and Boerngen ( 1984) report a geometric mean of 43 mg/kg and a range 
of <7 mg/kg to 300 mg/kg for soils of the eastern United States. Brooks (1972) reports an average 
of I 00 mg/kg for U.S. soils. 

Zinc 

A total of 4 72 zinc determinations associated with 17 sites in 16 counties exist in the ct!lTent 
database. Of these, 9 (2%) were reported as being below the detection limit (Table 3). The data 
were found to be log-nonnally distJibuted with both a background population and an industrially
impacted soil population (Figure 18). Outlier testing indicates that the data set contains one low 
value outlier and two high value outliers. Statistical modeling indicates that the natural log of the 
threshold value which separates the populations is 5.30. This value equates to 200 mg/kg(Table 4). 

The background data set contains 434 observations. The background values range from 7 .5 mg/kg 
to 190 mg/kg with a median of 43.0 mg/kg and a geometric mean of 42. 7 mg/kg (Table 5). Logan 
and Miller (1983) report a mean of75 mg/kg and a range of 47 mg/kg to 138 mg/kg for Ohio soils. 
Holmgren and others (1993) report a geometric mean of 82.1 mg/kg for Ohio soils. Shacklette and 
Boerngen ( 1984) report a geometric mean of 40 mg/kg and a range of <5 to 2,900 mg/kg for soils 
of the eastern United States. Brooks (1972) reports an average of 50 mg/kg for U.S. soils. 
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The industrially-impacted soil data set contains 35 observations with values ranging from 2 IO to 
3,940 mg/kg with a median of 600 mg/kg and a geometric mean of 564 mg/kg (Table 6). 

Conclusions 

Background soil data from environmental investigations at 64 facilities in 36 of Ohio's 88 counties 
were used to assess the distribution of background metal concentrations in soils. The resulting 
database, which contains over 10,000 separate analytical results for 20 metals, provides the most 
comprehensive collection of background soil quality data ever assembled for the state of Ohio. 

Through the use of probability plots, statistical analysis and statistical modeling it was dete1mincd 
that, with the exception of aluminum, all of the metal concentrations in background soils evaluated 
are log-normally distributed. Aluminum concentrations were found to be normally distributed. 
These findings agree with those of earlier investigators including Shacklette and Boemgen (1984) 
and Holmgren and others ( 1993). Multiple populations representing background and industiially
impacted soils were identified through the use of probability plots. Threshold values separating the 
two populations were detem1ined through statistical modeling. 

Aluminum, arsenic, beryllium, cobalt, iron, manganese, nickel, potassium, and vanadium 
concentrations were dete1mined to belong to a single background population. However, barium, 
cadmium, chromium, copper, lead, mercury, nickel, and zinc concentrations were determined to 
belong to two populations: background and industrially-impacted soil. Statistical summaries for 
industrially-impacted soil have been presented in this report because: 1) they were identified as 
separate and distinct populations not related to background and 2) to document the statistical 
approach used in this study. Because the focus of the investigations that generated the data used in 
this study was to evaluate background conditions (not industrially-impacted conditions), the authors 
caution against the use of the industrially-impacted soil statistical summaries. 

The analytical results for antimony, selenium, silver, and thallium contained such a high percentage 
of censored data that the data could not be evaluated using standard parametric methods. The 
general lack of detectable concentrations does indicate, however, that these analytes are not 
commonly detected in Ohio soils. 

Within the two major populations (background and industrially-impacted soil) it is possible that 
other, more subtle populations (i.e., those related to regional geological variability) may be present. 
Initially, it was hoped that these minor populations could be identified and characterized by soil type, 
DRASTIC hydrogcologic settings, glaciated versus non-glaciated locations, and/or grain size. 
However, such detail was not presented in many of the data reports utilized in this evaluation. For 
that reason, it was decided that background information would be provided on a state-wide basis for 
each of the two major populations. ln the future, as more data are included in the database, it is 
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anticipated that an increase in sample-specific detail will pe1mit a statistical separation of specific 
geologic settings. 
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Table I. Facilities and tvletals Used in the Evaluation of Background Metal Concentration in Ohio Soils. 

Facilitv Name Countv EPA ID Number Aluminum Antimonv Arsenic Barium Bervllium Boron 

7 7, Inc Wavne OH0982075343 ' • 
A Shulman, Inc Summit OHD155913114 ' • 
ACI Standard Jefferson OHD986981850 

AT&T Lona Lines Pauldinn OHT400015020 

Albright & Wilson, Inc., Fernald Plant Hamilton OHD071267D90 ' 
Alsco Amerirnark Tuscarawas OHD057243610 

American Carco Com. Montnornerv OHD0042TT687 • 
American Steel And Wire Corn Cuvahor1a OHD00422D81D 

American Steel And Wire Corn. Cuvahona OHD000821496 ' • 
American Steel Foundries Stark OHD981090418 ' 
Aristecll Chern Com. Scioto OHD005108477 • • 
Ashland Chemical Comoanv Franklin OHD04231·1209 ' • 
Associated Materials, Inc Summit OHD004163549 • • 
Athens Citv Athens OHD987002052 

Avondale Industries, Inc. Cuvahoaa OH0064095102 • 
BP Oil Toledo Refinerv Lucas OHD005057542 • ' • • 
Beazer East Inc Wavne OHD068911494 • • 
Bechtel-Mclauclilin, Inc. Erie OHD004182614 

Borden Chem Printin• Ink Div Hamilton OHD068932011 

Brush Wellman Inc. Ottawa OHD004212999 • • • ' 
Burnham Corn., Foundrv Div MusKinr1um OHD004282158 

Cecos lntemaUonal, Inc Clermont OHD087433744 • • • • 
Chemical Waste Manaqement, Inc Clark OHD000724161 ' • 
Chevron USA, Inc Hamilton OHD004254132 ' • ' • 
Cleveland Industrial Drum Service, Inc Cuvahooa OHD017781352 ' • 
Cold Metal Products Co., Inc Mahonino OHD039461314 

Coooerweld Steel Comoanv Trumbull OHD061731857 

Cvclom; Coro., El Wino Smith Div. Guemsev OHD058842501 • • 
Dana Coro Weatherhead Div. Pauldino OHD005039730 • 
Oavev Comoressor Coro. Hamilton OHD072867450 ' • 
Davion Parnt and Coatinos, Inc. Montnornerv OHD108575184 • • 
Du Pont Pickawav OHD004287322 ' ' • 
Envirosafe Lucas OHD000721423 ' ' 
Federal Monul Com Van Wert OHD005049184 ' • 
Fort Recove"' Industries, Inc Mercer OHD00.5046149 • 
Fulton Industries, Inc Fulton OHD094810736 

GMC Chevrolet Moraine Assernblv Plant Montaomerv OHDQ.41063074 • 
GMC Inland Div Vandalia Plant Darke OHD052151701 • 
GSX Chemical Services of Ohio, Inc Cuvahooa OHD980569438 ' ' 
General American Transoortation Coro. Trumbull OHD004224085 • ' 
General Electric Co Trumbull OHD004224960 

General Electnc Co., Ohio Lama Plant Trumbull OH0066052804 

Getman Bros Mfo. Co Marion OHD986967768 • 
Handv and Harman Automotive Fulton OHD051633113 • • 
Konners Cornnanv, Inc. Lucas OHD000817114 

Komvlak Corn. Hamilton OHD004252011 

Laminated Panel Products, Inc, Lorain OHD982071045 

Metal Coabnos International, Inc. Geauaa OHD068897586 • • 
Multi-Color Corooration Hamilton OHD004251930 

Orsvnex Coro Franklin OHD000721803 ' 
Owens-Comma Fiberalas Tech Ctr. LicKina OHD039992516 • ' ' 
PPG Industries, Inc Cuvahooa OHD004446143 • 
PaDDS Bodv Shon, Inc. Cuvahona OHD047738711 • 
Perfection Finishers lncomorated Fulton OHD005041405 • 
Phillins Disnlav Comnonents Co. Putnam OHD038703484 

Po Box 2461 Mahoninn OHD004169468 

Queen City Barrel Comnanv Hamilton OHD0044TT634 

River Smeltina and Refinina Co Cuvahoaa OHD004187035 ' 
Russell, Burdsall & Ward Coro. Portaoe OHD004196614 

South Point Plant (Asl1land Oil\ Lawrence OHD071650592 . ' • ' • 
Stolle Corooration Shelbv OHD004239000 • 
The Goodvear Tlre & Rubber Comoanv Jackson OHD000817379 ' • ' 
US Doe Portsmouth Gaseous Diffusion Plant Pike OH7890008983 • • • • • 
US Doe-Feed Materials Production Center Hamilton OH6890008976 • • • • • • 

Cox-Colvin Ft Associates, lnc. 
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Table I. Facilities and Metals Used in the Evaluation of Background Metal Concentration in Ohio Soils. 

Facilitv Name Cadmium Chromium Cobalt Coooer Iron Lead Lithium Manaanese Mercurv 

7 7, Inc. " 
A. Shulman, Inc. • • • • 
ACI Standard • 
AT&T Lonn Lines • 
Albrinht & VVilson. Inc., Fernald Plant 

Alsco Amerimark " • 
American Carco Coro. • • • 
American Steel And \/Vire Coro. • • 
American Steel And \/Vire Corp • • • • 
American Steel Foundries • • • 
Aristech Chem Coro. • • • 
Ashland Chemical Comoanv • • • 
Associated Materials, Inc • • • 
Athens Citv • 
Avondale Industries, Inc. • • " 
BP Oil Toledo Refinerv • • • " • 
Beazer East Inc • • • • 
Bechtel-Mclaunhlin Inc • • • 
Borden Chem Printinn Ink Div. • 
Brush Wellman Inc • • • • • • 
Burnham Corp., Foundry Div. • • 
Cecos International, Inc • • • • " • 
Chemical Waste Manaoement, Inc. • • • 
Chevron USA, Inc. • • . • • 
Cleveland lndustnal Orum Service Ice • • • . • • 
Cold Metal Products Co., Inc • • • 
Coooerweld Steel Cornoanv • • • 
Cvcloos Coro,, El Wino Smith Div. • • • • 
Dana Coro Weatherhead Div. • • • " 
Davev Comoressor Coro. • • • " 
oavton Paint and Coatinns, Inc • • • • 
Du Pont • • • • 
Envirosafe " • • • • 
Federal Mooul Coro. " • • • 
Fort Recoverv Industries, Inc • • • 
Fulton Industries, Inc. • • 
GMC Chevrolet Moraine Assembly Plant • • 
GMC Inland Div., Vandalia Plant • • 
GSX Chemical Services of Ohio, Inc • • • • " 
General American Transoortation Coro. • • • • 
General Electric Co. • 
General Electric Co., Ohio Lama Plant • 
Getman Bros Mfo Co 

Handv and Harman Automotive • " • 
Koppers Company, Inc. • 
Kornvlak Coro. • • • 
Laminated Panel Products, Inc • • 
Metal Coatinas International, Ice • • • • 
Multi-Color Corooration • • 
Orsvnex Coro • • • 
Owens-Cornin• Fiber las Tech Ctr. • • • • • 
PPG Industries, Inc. • • • 
Penns Bodv Shop, Inc. • • • 
Perfection Finishers lncomorated • • 
Phillins Disnlav Comnonents Co. • • • 
PoBox2461 • • 
Queen Citv Barrel Comoanv • • " • 
River Smeltina and Refinino Co. • • • 
Russell, Burdsall & Ward Coro. • • 
South Point Plant /Ashland Oill • • • • • • . • 
Stolle Corooralion • • • 
The Goodvear Tire & Rubber Comoanv • • • • 
US Doe Portsmouth Gaseous Drffusion Plant • • . • • • • • • 
US Doe-Feed Materials Production Center • • • • • • • • 

Cox-Colvin El /\ssociates, Inc. 
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Table 1. Facilities and !Vletals Used in the Evaluation of Background Metal Concc:ntraiion in Ohio Soils. 

Facility Name Mol"bdenum Nickel Potassium Selenium Silicon Silver Thalllum Tin Vanadium Zinc 

7 7, Inc. 

A Shulman, Inc • • • 
ACI Standard • 
AT&T Lona Lines 

Albriaht & Wilson, Inc., Fernald Plant 

Alsco Amerimart 
American Carco Com 

American Steel And Wire Com. 

American Steel And Wire Com. • • 
American Steel Fol1ndries 

Aristech Chem Corn. • • • 
Ashland Chemical Comnanv 

Associated Materials, Inc 

Athens C1tv 

Avondale Industries, Inc 

BP Oil Toledo ReTinerv • • • 
Beazer East Inc. • . 
Bechtel-Mclauahlin. Inc • • 
Borden Chem Printina Ink Div 

Brush Wellman Inc • • • • • • • 
Burnham Coro., Foundrv Div 

Cecos International, Inc • • • • . • • 
Chemical Waste Mananement, Inc • 
Chevron USA, Inc • • • 
Cleveland Industrial Drum Service, Inc. • • • • 
Cold Metal Products Co. Inc • • 
Copperweld Steel Company 

Cvclops Coro., El Wino Smith Div • • • • 
Dana Coro Weatherhead Div. • 
Davev Comoressor Coro. • • 
Davion Paint and Coatinas, Inc. • . 
Ou Pont 

Envirosa/e • • • • 
Federal Monul Com. • • • 
Fort Recoverv Industries. Inc. • • 
Fulton lndustnes, Inc • 
GMC Chevrolet Moraine Assembtv Plant 

GMC Inland Div .. Vandalia Plant 

GSX Chemical Services of Ohio, Inc • • • • • • 
General American Transoortation Coro. • • 
General Electric Co 

General Electnc Co., Ohio Lamo Plant 

Getman Bros Mfa. Co 

Handv and Harman Automotive • • 
Koooers Comoanv, Inc 

Kornvlak Com. 

Laminated Panel Products, Inc 

Metal Coatinns International. Inc. • • 
Multi-Color Corooration 

brsvnex Coro 
Owens-Coming Fiberglas Tech Ctr. • • • • • 
PPG Industries, Inc 

Panos Bod~ Shoo, Inc. 

Perfection Finishers lncoroorated 

Ph1llios Disolav Comoonents Co. 

Po Box 2461 

Queen Citv Barrel Comoanv 

River Smeltinn and Refininn Ca. 

Russell, Burdsall & Ward Com. 

South Point Plant (Ashland Oil\ • • • • • • • 
Stolle Corooralion • • 
The Goodvear Tire & Rubber Comoanv • • 
US Doe Portsmouth Gaseous Diffusion Plant • • • • • • • 
US Doe-Feed Materials Production Center • • • • • • • • • 

Cox-Colvin ft Associates, Inc. 
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Table 2. Ohio Background Soil Me1als Database Structme 

SITES.DB 
Field Name 

Epaid 
Name 
Locs1rt 
Loccity 
Loczip 
County 
Oh_id 
Lat 
Long 
S!C_Code 
SIC_Type 

E_p~id" 
Sampfe 
Date 
Type'" 
Depth 
Report 
Rept_Date 
Author 
Entry_Chem 
Entry_Geo 

RESULTS.DB 
Field Name 

EPeid 
Sam_ple 
Dale 
Concentration Units* 
Compound•* 
Value 
Qualifier· 
Validated* 
Method 
Laboratory 

GEO.DB 
Field Name 

Ej:ia"ld 
sample 
Date 
Drastic#· 
Soil_Con 
Grain-Size 

.. ·.· 

Field T • Oescrlotlon 

--A12_ \ 'i/S.'iEPA-Faouay 10:-Nuirii:,er" 
A40 
A30 
A25 
A9 

k25 
A8 
AB 
AB 
s 

A150 

D 
A15 
A15 
A255 
A15 
A35 
A3 
A3 

Field T e 

Facility Name 
Street Address 
City 
Zip Code 
County Name 
Ohio EPA JD, if Assigned 
LattItude of the Sile 
Longitude of the Site 
SIC Code 
Industry Type 

Descri tion 

(J:S(i;_~~F~~j]~y;-·io :NUffi~~r 
$amp1&·1QE1n,t\fi~r·' · · 
Sample Collection Date 
Sample Type (Grab or Composite) 
Sample Depth Interval 
Closure Report Name 
Closure Report Date 
Closure Report Author 
Person Entering Chemical Data 
Person Entering Geologic Data 

Descri tion 

·.A1.~-:'; _;: '.t/,E:. ~_P_AcfaPl(rtY;{~J'i'iiftlbef:· 
·"Ai•· ··- :Sample ·tttentlfi~.> " · · 

D Sample Collection Date 
A15 Concentration Units 
A30 Analyte 

N Analyte Concentration or DetectIon Limit 
A5 QualifierFlag(<,ND,etc.) 
A3 Valiadation Flag (Yes, No, Unk{nown]) 

A 15 Laboratory Method 
A25 Analyzing Laboratory 

.1;1_:$:'.Ef) Af8_¢iliJ¥-lb' ~J.i,iib~f_ 
s8mPle: l~eti.tffit!lr-" · · -

D Sample Collection Date 
A5 DRASTIC Mapping System Designarron 
A25 Soil Conservation Service Designation 
A25 Soil Grain-size (Gravel, Sand, Silt, etc.) 

Comments 

\·: ·us1fr.Pr!lvided, qOSLJre Report 
System Provided, RCRIS List 
System Provided, RCRIS List 
System Provided. RCRIS List 
System Provided, RCRIS List 
System Provided, RCRIS list 
System Provided, RCRIS List 
System Provided, RCRIS list 
System Provided, RCR!S List 
System Provided, RCRIS List 
System Provided, Lookup Table 

Comments 

SySte;(ll·t:oyjged! ~JW:S:PB . 
_User·Provided:•-Closµre Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided 
User Provided 

Comments 

·S_iSt~·-;p_r_Oiii9ij;:·st;rE~;·pi3-
Systl:!m.;-Provk1eq; SAMPLE"$._D.B' 
System Provided, SAMPLES.DB 
User Provided, Closure Report 
User Provided. Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 
User Provided, Closure Report 

Comments 

••• •.··· .. • 1~y~l~iri.Pf(ly[~e_i;j," $!J~?;-.-OB 
.sYr,tetn-.Prmitded, S~MPLEs'..-PS 
System Provided, SAMPLES.DB 
User Provided, Closure Report 
User Provided, Closure Report 

USCS* 
Hydrogeologic Setting 

A 10 United Soil Classification System Designation 
User Provided, Closure Report 
User Provided, Closure Report 
User Pro~ided, Closure Report A100 Descnption of Hydrogeologic Setting 

NOTEBOOK.DB 
Field Name Field Tvoe Descriotion Comments 

Date D Date of Edit Session System Provided 
User A25 Person Making Entries or Edits User Provided 
Log M100 Oescrilion of Activities User Provided 

Notes: 
These fields are checked against lookup table values during entry to assure that they are acceptable values (real-time error Checking). 
ln addh.1on to real-time error checking, the compound names can be provided by the system. 
Field type designations: A# -Alphanumeric with number of characters: D - Date: N - Numeric: S - Short numeric: M - Memo field 
Shading indicates linked fields between database files 

Cox-Colvin a Associates, lnc. 
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Table 3. Metal-Specific Site Count and Percentage of Non-Detects. 

Metal Site Count Percentage of Non-Detects 

Aluminum 4 0% 

Antimon * 10 97% 

Arsenic 32 7% 

Barium 37 0.5% 

Be Ilium 8 36% 

Boron 1 3% 
Cadmium 44 52% 

Chromium 50 3% 

Cobalt 7 8% 

Co er 13 0.5% 

Iron 4 0% 

Lead 56 7% 

Lithium 1 81% 

Man anese 3 0% 

Mercu 29 57% 

Mot bdenum 1. 0% 

Nickel 20 5% 

Potassium 4 6% 

Selenium* 23 78% 

Silicon 1 0% 

Silver* 20 72% 

. Thallium* 6 73% 

Tin 2 83% 
Vanadium 9 0% 

Zinc 17 2% 

Notes: 

* Statistical analysis was not conducted in this evaluation due to >60% non-detects. 
Shaded metals were screened out of this evaluation due to limited spatial variability. 

Cox-Colvin Et Associates, lnc. 
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Table 4. Threshold Values Determined through Statistical Modeling of Probability Plots 

Metal 

I 
Natural Log of Threshold Threshold Value 

Value Concentration (mq/kq) (mq/ka\ 

Barium 5.8 330 
Cadmium 1.5 4.5 
Chromium 4.4 81 
Conner 4.1 60 
Lead 5.0 148 
Mercurv 0.5 1.6 
Zinc 5.3 200 

Cox-Colvin a Associates, lnc. 
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Table 5. Statistical Summary of Background Metal Concentrations in Ohio Soils. 

Statistical Results on Natural Log-Transformed Data Set* 

Metals Count" Outliers Minimum Maximum Range Variance Coefficient of Standard Standard Skewness Kurtosis Median 
lmn/knl 1ma/kal (ma/kal Variance Deviation Error 

Aluminum 136 2.000 16,100 14,100 9.54E+06 3-78E+01 3090 2.65E+02 0.494 -0.295 7685*** 

Antimonv**** 285 0.97 92 91.03 Statistical analysis was not conducted on Antimony due to "70% censored data. 

Arsenic 686 7 11%' 0.50 56 55.5 0.717 4.86E-01 0.847 8.47E-01 -0.457 0.832 1.76 

Barium 710 7 11%1 9.3 323 313.7 0.351 1.43E-01 0.592 5.92E-01 -0.344 0.589 4.15 

Bervllium 322 0.10 3.15 3.05 0.442 -6.82E+01 0.665 6.65E-01 -0.222 -0.223 -0.199 

Cadmium 706 3 l0.5% 0.07 4.4 4.34 0.678 -1.21E+OO 0.823 8,23E-01 0.593 -0.318 -0.734 

Chromium 925 15 12% 2.0 80.5 78.5 0.353 2.38E-01 0.594 5.94E-01 0.338 0.832 2.48 

Cobalt 316 4 f1% 1.0 53.6 52.6 0.459 3.64E-01 0.677 6.77E-01 -0.665 0.450 1.98 
Conner 357 1 to.3% 2.2 58 55.8 0.353 2.40E-01 0.594 5.94E-01 -0.273 0.011 2.48 

Iron 155 1 f0.6% 5150 100 000 94850 0-232 4.91E-02 0.482 4.82E-01 0.598 0.729 9.76 

Lead 929 4 10.4% 1.0 147 146 0.698 3.00E 01 0.835 8.35E-01 0.224 0.366 2.66 

Mannanese 120 4 13°!~ 59 1,750 1691 0.460 1.11E-01 0.678 6.78E-01 -0.672 0.749 6.17 

Mercurv 514 22 (4°/o\ 0.010 1.6 1.59 0.698 -3.33E-01 0.835 8.35E-01 0.356 0.861 -2.81 

Nickel 548 7 11%\ 2.0 110 108 0.468 2,56E-01 0.684 6.84E-01 -0.318 0.732 2.69 

Potassium 145 230 2,180 1 950 0.239 7.45E-02 0.489 4.89E-01 0.147 -0.390 6.58 

Selenium"__,, 480 0.20 35 34.8 Statistical analysis was not conducted on Selenium due to 0>70% censored data 

Silver--"" 
Thallium~** 
Vanadium 
Zinc 

Notes: 

433 0.20 14.8 14.6 Statistical analysis was not conducted on Silver dlle to" 70% censored data 

276 0.17 0.59 0.42 Statistical analysis was not conducted on Thailium due to "70% censor ea data 

367 4.6 71 66.4 0.244 1.73E+01 0.494 2.58E-02 0.044 -0.071 

434 1 10.2%\ 7.5 190 182.5 0.346 1.57E-01 0.588 2.82E-02 -0.246 0.189 

* Aluminum did not require transformation, the statistics presented are based on the raw data set 
** The geometric mean in thls study was calculated by taking the anti log of the mean of the log-transformed data set. The median is the 

antilog of the median of the log-transformed data set (including outliers). 
"'** Aluminum did not require transformation, the median and arithmetic mean are presented. 

*H* The minimum, maximum and range for Antimony, Selenium, Silver and Thallium are detected values. 
1o. Adjusted for outliers 

Cox-Colvin El Associates, lnc. 

2.88 
3.76 

Geometric 
Mean Median Mean** 

tmn/kn\ tmn/kn\ 

8180*** 

1.74 5.80 5.72 
4.15 63.2 63.4 

-0.976 0.450 0.377 
-0.679 0.480 0.507 
2.49 12.0 12.1 
1.86 7.25 6.42 
2.47 12.0 11.8 
9.82 17300 18400 
2.79 14.3 16.2 
6.13 476 459 
-2.51 0.060 0.081 
2.67 14.7 14.4 
6.56 720 709 

2.85 17.8 17.4 
3.75 43.0 42.7 
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Table 6. Statistical Summary oflndusttially-lmpacted Soil Metal Concentrations in Ohio. 

Statistical Results on Natural Log-Transformed Data Set 

Metals Count" Outliers Minimum Maximum Range Variance Coefficient of Standard Standard Skewness Kurtosis Median 

Barium 
Cadmium 
Chromium 
Conner 

Lead 
Mercurv 
Zinc 

Notes: 

tmn/kn) fmn/kq} (mq/kq) Variance Deviation Error 

26 331 7790 7459 0.794 1.32E-01 0.891 1.78E-01 1,15 0.713 

59 4.5 362 357.5 0.779 3.44E 01 0.882 1.15E-01 1.11 2.06 

32 83.2 2340 2256.8 1.00 1.80E-01 1.00 1.77E-01 0.837 -0.386 

34 66 1420 1354 0.689 1.52E-01 0.830 1.42E-01 0. 195 -0.644 

86 152 10500 10348 1.09 1.62E-01 1.05 1.13E-01 0.633 -0.216 

44 1.8 96 94.2 1.28 4.79E-01 1.13 1.71E-01 -0.207 -1,35 

36 2 ts¾T 210 3940 3730 0.384 9.77E-02 0.619 1.05E-01 0.16? 1.61 

* The geometric mean in this study was calculated by taking the antilog of the mean of the log-transformed data set The median is the 
antilog of the median of the log-transformed data set (including outliers). 

" After adjustment for outliers. 

Cox-Colvin a Associates, lnc. 

6.49 
2.48 
5.30 
5.47 
6.32 
2.94 
6.40 

Geometric 
Mean Median" Mean" 

lmn/kn\ 

6.73 660 838 
2.56 12.0 13.0 
5.56 200 260 
5.45 236 233 
6.45 658 633 
2.37 18.8 10.7 
6.34 600 564 
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Table 7. Comparison of Background Metal Concentrations in Ohio Soils with Results of Previous fnvestigators. 

This Report 

Metals Geo. Mean Range 

Aluminum 8,180* 2 000-16,100 
Antimonv 0.97 - 92.0 
Arsenic 5.72 0.50 • 56 
Barium 63.4 9.3 - 323 
Bervllium 0.377 0.10 - 3.15 
Cadmium 0.507 0.07 4.40 
Chromium 12.1 2.00 80.5 
Cobalt 6.42 1.0- 53 6 
Co C 11.8 1.20 58 
Iron 18 400 5,150 100.000 
Lead 16.2 1.0 - 147 
Mannanese 459 59.0-1,750 
Mercur11 0.081 0.01 -1.60 
Nickel 14.4 2.00 110 
Potassium 709 230-2,180 
Selenium 0.20 - 35.0 
Silver 0.20 -14.8 
Thallium 0.17-0.59 
Vanadium 17.4 4,60-71 0 
Zinc 42.7 7.50 190 

Notes All values in mg/kg 
BDL=Below Detection 
• Arithmetic mean 

Cox-Colvin 8: Assod;ites, lm:. 

Logan & MIiier (1983) Holgren and others (1993) Shacklette & Boerngen (1984) 

Mean (Ohio) Range (Ohio) Geo. Mean (Ohio) Range (U.S.) i(;eo. Mean (Eastern U,S) Range (Eastern U.S) 

33,000 7,000 -10,000 
0.52 <1 -8.8 
4.8 <0.1 - 73 
290 10 1 500 
0.55 <1 7 

0.20 BDL 2.9 0.357 <0.010 - 2.0 
12.00 4 23 33 1 -1.000 

5.9 <3 - 70 

19.00 11-37 26.2 <0.6 - 495 13 <1 - 700 
14 000 100 - >100,000 

19.00 9 39 18.2 <1.0-135 14 <10 300 
260 <2-7000 

0,081 0.01 - 3.4 

18.00 9- 38 27.1 0.7 - 269 11 <5 700 
12 000 50 - 37,000 

0.3 <0.1 3.9 

7.7 2.2 - 23 
43 <7 - 300 

75.00 47 -138 82.1 <3.0 - 264 40 <5 - 2,900 

Brooks {1972) 

Mean (U.S.) Range (U.S.) 

0.5 
5 

500 
6 

200 
10 
20 

10 000- 50 000 
10 

850 
0.01 
40 

0.5 

13 
100 
50 
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Figure l. Ohio Counties used in the Evaluation of Background Metal Concentrations by Logan and Miller (1983) 
and in this study. 
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Figure ~a. Frequency Diagram ofa:Data Set with Two 
Populat10ns. 

120 

100 ~ 

Frequency Plot 

Population A 

1/, .:,«: 

~m~ j' C c 

~ F ;,;;,; 1 ~ 60 [. I,,; / I PopulaUOn B --l 

~ - T j 

40~ . /%'. '~d ~ 
t c?.'a "'~ l 
• ~;,; ~, / % L,,,, 2ol ~;,;~~' ~_b 

8 9 

10 11 t d&J;\;,il;,;;_, 5 s. 
7 

O () 
1 2 

3 4 Concentrat1011 

Figure 2b. Probability Plot of the Two Population Data Set 
in Figure 2a. 
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Figure 2c. Frequency Diagram of the Zinc Data 
Set. 
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Figure 2d. Probability Plot of the Zinc Data Set in 
Figure 2c. 
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Figure 3. Probability Plots for Aluminum 
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Figure 4. Probability Plots for Arsenic 
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Figure 5. Probability Plots for Barium 
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Figure 6. Probability Plots for Beryllium 
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Figure 7. Probability Plots for Cadmium 
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Figure 8. Probability Plots for Chromium 
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Figure 9. Probability Plots for Cobalt 
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Figure 10. Probability Plots for Copper 
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Figure 11. Probability Plots for Iron 
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Figure 12. Probability Plots for Lead 
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Figure 13. Probability Plots for Manganese 
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Figure 14. Probability Plots for Mercury 
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Figure 15. Probability Plots for Nickel 
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Figure 16. Probability Plots for Potassium 
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Figure 17. Probability Plots for Vanadium 
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Figure 18. Probability Plots for Zinc 
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Mr. Keith Houseknecht 
CANTON DROP FORGE, INC. 
4575 Southway Street 
Canton, Ohio 44 706 

15 May 1997 

Reference: Canton Drop Forge, Inc. Lagoon #1 Re-construction and Biocell Disposal 

Dear Mr. Houseknecht: 

In accordance with our Scope of Work for the above-referenced project, Parsons 
Engineering Science, Inc. (Parsons ES) respectfully submits to Canton Drop Forge, Inc. (CDF) 
our report of progress completed to-date. In particular, the enclosed report summarizes the 
results of environmental and geotechnical analyses completed, feasibility analyses of several 
alternative approaches considered, and the conceptual design, budgetary cost estimate and 
preliminary schedule for implementing the recommended option for addressing these issues. 

It is intended that the accompanying draft report will be reviewed with CDF engineering, 
management and legal staff during our meeting scheduled for Friday, 16 May 1997. After this 
meeting, Parsons ES will revise the report, as appropriate, reflecting the comments received in a 
final version of the report within two weeks of the meeting. 

We look forward to providing continued environmental and process engineering support 
to Canton Drop Forge in this and other matters under consideration. Please contact either Mr. 
Gordon Melle or me at (216) 486-9005 for questions or additional information regarding this 
effort. 

EJKJdee 
cc: File 73 l 39701000 

r..i"1 
~PARSONS 

Very truly yours, 

PARSONS ENGINEERING SCIENCE, INC. 

,e:,(i 17•· ;/I/II CclLca:.1c, · _;C.r.-~ttt;&:,;..L(f<._';. 
w,.,,_ 

Edward J. Karkalik, PE 
Project Manager 
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CANTON DROP FORGE, INC. 
LAGOON #1 RE-CONSTRUCTION/BIOCELL DISPOSAL 

SUMMARY REPORT OF FEASIBILITY ANALYSES 

DRAFT 

Based on our Scope of Work for the entitled project, Parsons Engineering Science, Inc. 
(Parsons ES) respectfully submits to Canton Drop Forge, Inc. (CDF) this report. In the sections 
which follow, we summarize the results of the environmental and geotechnical analyses 
completed, the feasibility of several alternative approaches considered, and the conceptual design, 
budgetary cost estimate and preliminary schedule for implementing the recommended option for 
addressing the re-construction of Lagoon #1 and disposition of the biocell material. 

SUMMARY OF CURRENT CONDITIONS 

Sampling and Analysis Plan 

Prior to sampling, a square grid pattern was lain over a copy of the map of the area which 
contained the material removed from Lagoon#!, i.e., the biocell (see Figure !). The area of each 
grid section was 900 square feet (30 feet by 30 feet). A discrete number was given to each of the 
grid intersections (there are 77 intersection). A random number generator was then used to pick 
ten (IO) grid intersection points which were then sampled in the field and submitted for 
analytical/environmental analysis. The samples were labeled CDF-1 through CDF-10. In 
addition, seven discrete sampling locations inside various grids were sampled and composited for 
geotechnical analysis. The sampling locations were labeled Geotech-1 through Geotech-7. 

Samples which were obtained for analytical/environmental analyses were collected via 
hand at each selected sampling grid location. Samples were collected from approximately 0.5 feet 
below grade at each sample location. Sample material was placed directly into laboratory grade 
jars, sealed with screw-on Teflon-lined lids, place on ice in a cooler and transported to the 
laboratory. The samples were transported under chain-of-custody procedures to GeoAnalytical, 
Inc. laboratories in Twinsburg, Ohio for environmental and chemical analyses. Soil samples were 
analyzed following the Voluntary Action Program (V AP) protocol for total petroleum 
hydrocarbons, middle range organics (TPH-MRO, EPA method SW846-4015A (modified)), total 
petroleum hydrocarbons heavy range organics (TPH-HRO, EPA method SW846-4015A 
(modified)), TPH (EPA method 418.1), and semi-volatile organic compounds (SVOCs, EPA 
method SW846-8270B). Table I summarizes the analytical methods used for this effort. 

The soil sample obtained for geotechnical analyses represented a composite of seven 
sampling locations (e.g., Geotech-1 through Geotech-7). Samples were collected from 
approximately 0.5 feet below grade at each sample location and placed in a 5-gallon bucket with a 
sealed lid. The sample material was transported to Applied Construction Technologies, Inc. 
(ACT) in Cleveland, Ohio for analysis and treatability testing. The composited sample material 
was mixed with varying amounts of lime and fly ash and subjected to the California Bearing Ratio 
test (ASTM Dl883) to determine the resulting materials' relative bearing capacities. Four test 
runs were made, one each for the following soil, lime and fly ash mixtures: 

e Biocell material with no lime and no fly ash; 
• Biocell material with 2% lime and I 0% fly ash; 
• Biocell material with 6% lime and 22.5% fly ash; and 
• Biocell material with 10% lime and 35% fly ash. 
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Results of Analyses 

Table 2 presents the results of analytical and environmental testing for the soil samples 
collected for chemical analysis. Table 2 only summarizes compounds which were detected during 
analysis. The complete analytical reports received from GeoAnalytical, Inc. have been included as 
Appendix A. Please note that the "V AP Limits for Industrial Use Properties" displayed in Table 2 
may only be used if the biocell material is deposited between two confining clay layers with 
vertical hydraulic conductivity of less than 10·5 cm/sec. If the biocell materials are enplaced in any 
other configuration, more conservative V AP limits will apply. It should also be noted that the oily 
nature of the sampled material caused matrix interference in the laboratory, producing elevated 
detection limits for SVOCs. 

Results of geotechnical analyses and treatability testing are summarized in the table 
contained in Appendix B. These indicate that, for the soil, lime and fly ash mixtures tested, the 
second case (i.e., with 2% lime and 10% fly ash) produced the most desirable results. Please note 
that this mixture is not necessarily the optimal result; subsequent discussions with the laboratory 
have indicated that slightly lower additions of lime and fly ash may produce a mixture with an 
adequate bearing capacity. 

Implications of Analytical Results 

Implications of the environmental and chemical analytical results are such that the material 
contained in the biocell should be suitable for application following the guidance of the V AP 
regulations. There are no compounds, which are required to be analyzed under V AP, with values 
exceeding the limits provided in V AP's Generic Numerical Standards for industrial use properties 
[OAC 3745-300-08]. To apply these limits, CDF must agree to maintain this property in 
industrial use in perpetuity. Also, in the future, should CDF decide to obtain closure of this 
property (or the portion being addressed in this project), the entire V AP protocol must be 
completed, resulting in issuance ofa No Further Action (NFA) Letter by a Certified Professional 
and, if desired, a Covenant Not To Sue (CNS) by Ohio EPA. 

Implications of the geotechnical analytical and treatability testing results are that, in order 
to maintain structural integrity in future applications (see specifically options b, c, and f below), 
stabilization with lime and fly ash is required. Please note that the long-term effects of certain 
applications, i.e., specifically as wearing surfaces in track or roadway and parking applications, 
have not been tested and are difficult to predict. For example, CDF should be aware that 
exposure to traffic and the elements (e.g., sunlight, precipitation, etc.) may result in physical or 
chemical changes in the stabilized soil mixture, resulting in potentially undesirable effects. 

RCRA characterization testing (previously completed by Hammontree & Associates, prior 
to removal of the biocell material from Lagoon #I) indicated that the material was non-hazardous. 
Hence, the options presented below are considered feasible without the need for pretreatment for 
environmental risk reduction (i.e., fixation to prevent leaching should not be required). 

FEASIBILITY ANALYSES 

FOIA Review for VAP Applicability 

Based on information from Mr. Richard Zollinger, Esq. of CDF, the Freedom of 
Information Act (FOIA) searches conducted at Twinsburg (Ohio EPA, Northeast Ohio District), 
Columbus (Ohio EPA, Headquarters) and Chicago (US EPA, Region V) produced no information 
that would prohibit use of a V AP approach for disposition of biocell material and/or re
construction of Lagoon #1. Consequently, based on the results of the FOIA searches and the 
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environmental sampling and analyses summarized above, it has been determined that application 
of the V AP regulatory framework should provide guidance, which is acceptable to the major 
stakeholders (i.e., Ohio EPA, CDF), for this project. 

Further review of CD F's operating and regulatory history has indicated that, at one time or 
another (but not necessarily currently), other regulatory frameworks may have been applicable. 
For instance, the underground storage tanks (USTs), at least one (of three) has since been 
removed, are operated under the jurisdiction of the Bureau of Underground Storage Tank 
Regulations (BUSTR). Also, the landfill, which was located in the vicinity of the biocell and has 
since been closed, was possibly regulated under the Resource Conservation and Recovery Act 
(RCRA). Additionally, the Ohio EPA's Master Sites List (MSL) includes the CDF property (EPA 
ID no. OHD004465142) as a "low priority" site, included in the MSL since 1985 due to an "oily 
wastes" problem. In any case, even with these additional regulatory considerations in the 
background, it appears reasonable to follow V AP guidance for the current project. It should be 
noted, however, that several additional steps, i.e., Phase I property assessment, NF A Letter, etc., 
are required before the Lagoon # 1 and biocell areas of the CDF property can be considered 
"closed" under V AP guidance. In other words, completion of these actions will not result in a 
regulatory closure of this portion of the CDF property. These proposed actions have been 
developed consistent with the requirements of V AP, should CDF choose to seek closure in the 
future. 

Alternative Approaches 

In view of the potentially appropriate alternatives for the disposal of material contained in 
the biocell and concurrent re-construction of Lagoon #1, Parsons ES has considered the following 
approaches: 

a) transportation to and disposal of the biocell material in an appropriately licensed off-site 
landfill; 

b) stabilization, as described above for structural integrity, and deposition in an on-site area, 
which will later be re-surfaced with asphalt for parking; 

c) stabilization, as described above for structural integrity, and deposition in an on-site area, 
which will be used as a track or roadway around the inside perimeter of the property; 

d) transportation and sale to Ashland's Refinery in Canton for use as a feed-stock; 

e) transportation and sale to a local asphalt plant for use as a feed-stock; and 

f) stabilization, as described above for structural integrity, and deposition in an appropriate 
marmer (see following section) in Lagoon #1 as part of the back-fill required to reduce the 
pond's capacity to that required for storm water management. 

It should be noted that, in re-constructing Lagoon # 1 for alternatives a, b, c, d, and e 
above, additional volumes of clean fill material (beyond that which may be required for option f), 
will be required in lieu of the volume ofbiocell material which is being used or disposed elsewhere 
and of the clay used to provide a lining under the layer of biocell material ( en placed in option f). 
Also, in all cases, a small, incremental volume of oil-impacted soil and water in Lagoon # 1 must 
be removed prior to initiating any re-construction activities. Parsons ES proposes that, subject to 
CDF approval and subsequent to recovery of any free oil, the additional oily soil and water be 
transferred to the biocell and Lagoon #2, respectively. Finally, except for the nature of an internal 
layer ofbiocell material (as in option f), the emplacement sequence for re-construction ofLagoon 
#1 would be similar for all options listed above: 

• clay layer; 
• biocell material (option fonly); 
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• clay layer (option f only); 
• HDPE liner ( optional, ifrequired); and 
• stabilization layer (optional, if required). 

Please note that for options a through e, clean fill may be substituted for the lower clay 
layer indicated above. 

Screening Criteria 

As indicated in our Scope of Work, the following criteria were used to screen the 
alternatives listed previously: economic impact (i.e., overall costs); scheduling impact; technical 
feasibility (i.e., implementability); stakeholder (i.e., regulatory agency, customer, neighbor, 
stockholder) acceptability; and permitting requirements. Table 3 provides a summary of the 
screening criteria definitions (see footnotes). Additional details concerning the definitions of the 
screening criteria and their application are contained in Appendix C. 

Results of Screening 

After applying the screening criteria to the alternative approaches considered, Parsons ES 
identified a recommended option for further analysis. Table 3 provides the results of the 
alternatives screening exercise. The recommended option, as a result of the screening effort, is 
option f, the stabilization and transfer ofbiocell material for use in re-construction of Lagoon #1. 
This option is preferred because it is: 

• cost-effective (minimizing costs of transporting soil in comparison to options a, d and e, 
which involve off-site shipment of biocell material and hauling of an equivalent volume of 
clean fill from off-site to the CDF property); 

• time-efficient (reducing risks of scheduling impacts potentially caused by others, as in 
options a, d and e); 

• technically feasible (e.g., and readily implementable, in comparison with options b, c, d 
and e, for which ease of implementation is either uncertain or perceived to be more 
difficult); 

• acceptable to the primary stakeholders (e.g., the risk takers, including regulatory agencies 
and CDF, in comparison with options a, d and e for which future control cannot be 
assured); and 

• low risk with respect to permitting (in comparison with options a, c and d, which may 
require "permits" for off-site transportation of the biocell material). 

A conceptual description, cost estimate and preliminary schedule for this option are 
provided in the following section. Please note that, for the sake of comparison only, costing and 
scheduling information were developed and are provided for the off-site landfill disposal option. 
The off-site landfill disposal option is being used as the "base case" in this comparison with the 
preferred option. 

PARESCLJ597/Dec/EJK7•7 -4-
FIARSONS ENGINEERING SCIENCE, INC. 

CDF013255 



RECOMMENDED OPTION 

Conceptual Design 

The conceptual design for the preferred option includes implementation of the following 
steps. Figure 2 provides a profile view of the resulting conceptual design. To implement this 
design, we recommend that CDF plan to: 

• remove any residual oily soil which remains in Lagoon #1 and transfer it to the biocell; 

• re-grade Lagoon#!, as necessary, to assure that the side-walls are stable; 

• place and compact a 12-inch layer of clay, in two 6-inch lifts, to provide an 
impermeable lining in the Lagoon # I excavation; 

• in the biocell, add and mix 2% lime and I 0% fly ash with the oily soil to stabilize it; 

• transfer the stabilized mixture from the biocell to Lagoon#!; 

• place and compact the stabilized biocell material in Lagoon #I; and 

• place and compact one additional 6-inch layer of clay to cap and seal the surface of 
Lagoon #1. 

Depending on the final size of Lagoon #I, excess stabilized biocell material may be 
available. Drainage and traffic considerations must be taken into account for the possible 
locations for on-site placement and compaction of this material. Appropriate consideration of 
these factors will preclude future erosion of this material from the property. 

Budgetary Cost Estimate 

Parsons ES has developed, working in conjunction with Beaver Excavating Company, a 
budgetary cost estimate (i.e., within+/- 30%) of $150,000 for the recommended option. This 
estimate is based on the assumptions ,;iat: 

• about 3000 cubic yards of oily soil are available for stabilization in the biocell; and 

• about 600 cubic yards of clay will be required for the upper and lower layers lining the 
re-constructed Lagoon # 1. 

Table 4 contains the cost estimate, provided by major cost category. 

Preliminary Schedule 

It is projected that this recommended option, for re-constructing Lagoon #1 and 
addressing the disposition of the biocell material concurrently, can be accomplished within 9 to 10 
weeks after CD F's issuance of an order to proceed. In particular, the final design for Lagoon # I 
can be completed within 3-4 weeks. The construction phase of the project is anticipated to 
require about six ( 6) weeks. 

P ARESCL/597/Dee/E.JK7 · 7 -5-
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Analyte 

TABLE I 

ANALYTICAL PROCEDURES - SOIL 
CANTON DROP FORGE 

4575 SOUTHWAY STREET 
CANTON, OHIO 

18 April 1997 

Method 

Total Petroleum Hydrocarbons - Middle Range Organics 

Total Petroleum Hydrocarbons - Heavy Range Organics 

Total Petroleum Hydrocarbons 

EPA Method SW846-8015A (modified) 

EPA Method SW846-8015A (modified) 

EPAMethod418.l 

Semi~Volatile Organic Compounds EPA Method SW846-8270B 

CDF013258 



TABLE2 

RESULTS OF LABORATORY ANALYSIS -SOIL 
CANTON DROP FORGE 

4575 SOUTHWAY STREET 
CANTON, OHIO 

18 April 1997 

Middle Heavy 
Range Range 

Sample Organics Organics TPH-418.1 Pyrene Cbrysene 
ID (ppm) (ppm) (ppm) (ppm) (ppm) 

CDF-1 19.0 671 36,900 <20 <20 

CDF-2 42.3 893 46,900 <20 <20 

CDF-3 94.8 1,620 92,600 <20 <20 

CDF-4 59.4 593 72,700 <20 <20 

CDF-5 118 1,090 104,000 <20 <20 

CDF-6 IOI 1,080 89,600 <20 <20 

CDF-7 IOI 1,170 93,800 25.2 22.5 

CDF-8 147 1,270 95,000 20.5 25.8 

CDF-9 196 1,100 135,000 22.5 22.1 

CDF-10 32.6 580 57,200 <20 <20 

V AP Limits for 
Industrial Use 

Properties 20,000 40,000 NA 8,900 3,100 

NA • Not applicable. 

CDF013259 
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TABLE 3 

CANTON DROP FORGE, INC. PLANT, CANTON, OHIO 
LAGOON #1 RE-CONSTRUCTION I BIOCELL DISPOSITION OPTIONS 

Subjective Evaluation (1-5, with 5= best) 

O&JU,hv"--1 0 I> Je.c..1-,e• 

Description of Options 

Disposal in off-site landfi.116 

Stabilization in on-site parking arca6 

(to be covered with asphalt) 

Stabilization in on-site track or roadway arca6 

(not covered) 

Transport to Ashland's Canton Refinery 

for feed-stock6 

Transport to asphalt plant for feed-stock6 

Stabilization and use in conjunction with clay laycrs6 

-~ 
s --0 0 

" " 8 §< 
"' "' 

1® 

2 

2 

3 

4 

3 

1 ) Economic Impact = 1 for options 2: $50/tn and= 5 for options :S $10/tn. 

2) Scheduling Impact= I for options 2: 8 months and= 5 for options .:S: 2 months. 
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3) Technical Feasibility= 1 for impractical/ very difficult options and= 5 for easily implemented options. 
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18 
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12 
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20 

4-U-~L r Cuti,<A) 

4) Stakeholder Acceptance= l for options meeting substantial/ insurmountable objections and= 5 for fully acceptable options. 

5) Pcnnitting Requirements= 1 for substantial/ difficult requirements and= 5 for no permits required. 

6} Options A-E include transport, placement and compaction of clean fill in Lagoon #1. 
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TABLE4 

BUDGETARY COST ESTIMATE 
CANTON DROP FORGE, INC. 

RECONSTRUCTION OF LAGOON #1 AND BIOCELL DISPOSITION 

Task Description 

Conduct detailed design and construction review 

Pump out Lagoon # 1 

Remove oily soil from Lagoon #1 

Re-grade Lagoon #1 

Place and compact clay lining in Lagoon # I 

Stabilize oily soil material in the biocell 

Place and compact stabilized soil in Lagoon #1 

Place and compact final clay layer 

General conditions 

TOTAL 

P ARESCU597 /0ee/E.JK7-7 -6-

Cost Estimate 

$15,000 

1,000 

2,000 

2,000 

10,000 

75,000 

30,000 

5,000 

10.000 

SIS0,000 

PARSONS ENGINEERING SCIENCE, INC. 

CDF013261 
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APPENDIX A: 

RESULTS OF ENVIRONMENTAL ANALYSES 
FROM GEOANALYTICAL, INC. 

FOR 

CANTON DROP FORGE, INC. 
CANTON, OHIO 

APRIL/MAY 1997 

PARSONS ENGINEERING SCIENCE, INC. 

CDF013262 
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·Report_lssued Tei': . Parsons Engineering Science 
..19101.Villaview R·oad, Suite 300 
Cleveland, Ohio 44119 

[ 
\ 

GEO Job# 9704102(Ai 
Matrix Type: , Soil . 

. Samples Received: 04/22197' 
·. Date Analyzed: 04/25--26/97 

Analysis Reported:· · 04{29/,97 

Project Number: 731397.0100q: 

Canton Drop Forge 
. ' 

NONHALO~ENA~ VOlAllLE ORGANICS IN SOI~' 

Lab# 

1995 
1996 
1997 
199.6 
1999 
2000' 
2001 
2002 
2.003 
2004' 

Date . 

04/18/97 . 
04/18/97 

. 04/18/97 
04/18/97 
04/18/97 
04/18/97 
04/.18/97 
04/18/97 
04/18/97 
'04/18/97 

Station Location 

1
CDF-1 

. CDF-2. 
'cDF-3° 
CDF4 
CDF-5 

·CDF-13 · 
'c0F-7 
CD.f-~ 
CDF-9 
CDF-10 

.Middle, 
Range· : 

Organics 

:19.0 
· 42,3 

94.B 
59:4 

118 
101 
101 

: 147 
196 

32.6 

_mg/Kg.· 

HeayY 
Range 

Organics 

6.71 
893 

1,620 
593 

1,090 
1,080 . 
1,170 
1.270 
1,1,00 

580. 

mg]Kg 

Analytical Metti~O!ogy lrifoffi)a1ion 

Reporting 
'Limit 

' 
4.0 
4.0 
4.0 
4.0. 
4:0 
4.0 
4.0 
4.0 
'4,0 
4.0 

' ·• 
·mgJKg 

' 

EPA Method SVVB46-B01t5A(Modified), "Test Methods for Evaluati_ng Solid Waste, PhysicaVChemical 
Methods" · 

Middle Range Organics calculated .from Heptane (C7) to Hexadecane (C16). . . . . . . . . . 

Heavy Range Organics ~iculated from Hexadecane (C16) to Dpbiacontane (C32). 

Samples may contain· compou~ds with ·higher molecular weights than' Ootriaco'ntane (C32) .:mi'ch 
are·not_calel;lated :n the Total Petrole!.fni.Hydrocarpons numper repdrted. . 

These petroleum fractions'arn found in ·Rule 37 48 of the· OAC Section 37 45-3oci'.os of the 
Gerieric.Numieric Standards_ · . . · ·, ' ,- · . ' · · 

I 

Initial Calibration bate: 05i20t96-01/D9197 
ConlinuingCalibratlon'oate: 04/25-26/97 .. 

·· Analyst M: Darsot - C.,L1ang · · /JJ. _ . 
ANALYSIS REVlEWED AND APPROVED BY . (JUioiu lh:uxlrh . 

C 

9263 Ravenna R~- Suite A-7 .. Twinsb_Ufg, Ohio 44087 ·• Phone ,216 963 ~9·._go Fax: 216 963 697 

CDF013263 
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Report Issued To: Parsons Engineering ~cience 
191\)1 Villaview. Road, Suite 300 
Cleveland, Ohio,: 44119 · 

' 

• 
GEO Job# 

Matrix Type: 
Samples Rece.ived: 

. Date Analyze,t 
Analysis Reported: 

9,704192(8) 
,Soil 
04/22197: . 
04/25-26/97 
04/29/97 

. ' Project Number: 73:1397.01000 

Project Name:· · Canton Drop Forge . ' 

.PETROLEUM l-lYDB.OCAFU30NS, TOT AL RECOVERABLE IN SOIL . . . . . 

' 
lab# Date Station Location . Result 'Reporting 

'Li)llit 

1995 04/18/97 CDF-1 36,900 2,000 
199t5 · 04/18/97, . CDF-2 46,900 4.000 
1997 .04/18/97 CDF-3 92,600 4,000 
1998 . 04/18/9,7 .CDF-4 72,700 2,000 
1999 '04/18/97 ,CEJF.-5 _104,0_00 .· 4,000 
2000 04!1'8/S7 '. CDF-B' 89;600 4,000 
.2001 ' 04/18/97 QDF-7. 93,800, 4,000 
2002 04/18/97 CDF-8 95,000 .' ·4,000 
,2003' . 04{1819'7 CDF-9 135,QOO · ~.ooo 
2004 04ti8{97 CD_FC10' 57,~oo 2,000 

mg/Kg . mg{Kg 

Analytical Methodology lnfo11T1ation 

EPA Method 418.1, "Methods' for, Chemical Analysis of Water and Wastes" 

ln\ti~I Calib~tion Date: · 04/26-28/97 · 
Continuing Calibration Dale:· 04/25-28/97 
Analyst J. Woodall . · 

ANALYSIS REVIEWED AND APPROVED BY___,~...,' j'-Y!""-1icluc,..:. =· ,,,,· _]\ ...... · ·_L_.· "'"M""'' +-'ij]V\'-'--.,__·· ___ _ 
... . ' ·. : 

. ' 

·9263 R:e:veiina Rd. • Su.ite 'A-7 " Twinsburg, ,<;ihio 44087 Phone ·216 S63 0990 .. Fa~ 216 963; 697 

CDF.013264 
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GEO,.Job# 
MatriXType: 

~rryples Received; 
l.)ate Analyzed: 

A!'•lysls Reported: 

Sample Date: 
samp1e D~tipt10n: 

.970-4102(M)-2005 
Water · 
04ti2197 
0-41Zl/97 

· 04/24197 

04/16197 
Trip 8Jank ·. 

GEO ANALYTICAL •~• ENGI~"EERJNG SCIE le] 004/005 

. i • c· -a i,. n C 

Report lsstied To: ·Parson~ EngineerJng 9c~ce _ 
• 1 19101 Vill.:JView Road, Suite 300 

Cleveland, Ohio 44119 

Pro]# Numbe~ 

Project Name: 

731397,01000 

Carrlnn Drop Forga 

GA'S CHROMATOGRAPHY/MASS SPECTROMETRY FOR SEMI-VOLATILE ORGANICS IN WATER 

COMPOUNDS RESULTS •~PORiiNG LIMfT 

N--Nitrosodimettiylamine <-'25.0 25:0 
Phenol· < 5.0 5.0 
;1-Chloroi,heool < 5.0 5.0 
bi:;(;2-Chloroethyl)alher < ,5.0· 5.0 
1 i3---DicMorobenzene < '5,0 .5.0 
1a4-Dichlorobenzene < 5.0 5.0 
1,2:.0i chi orob_ef!Zeri0 .< &.O 5,0• 
2-Melhylpheriol < 5,0 . . 5.0 
bis(2-Chloroi,;opropyl)ether < S,o 5,0 
4-Metliylphenol . , ·, < 5.0 5.0 
Hexachloroethane <- 5.0 5,0 
N-Nitro'so-d~n--propylamloe, < 2.5.0 25.0 
~itroJ:;enzooo < 5.0 5.0 
tsophor.one < 5.0 5;0 
2-Nitrophonol < 5.0 5,0 
2,4-Dimethy!phenol < 5.0 5,0 
bis(2-Chloroelllaxy)methane <' 5.0 5,0 
2,4-Dk:lilorophenol <" 5,0 5.0 
112,4-Trichlorobenzen.e < 5.p 5,0 

· Naphthafelle . < 5.0 5,0 
4-Chloroanalina < 5.0 5.0 
Hexachrorob'uta.c:tiene . < ·5.o,_· .5.0 
4--Chloro--3-tn'ethylpllenol ' < .5,0 5.0 
2-Methylnaphthalene <· '5.0 5.Q 
Hexachlorocyclopsntad'ferie <, 5.0 5,0 
2,4,Sc Trichlorophonol ·< 5.0 5!0 
2, 4,6--Trichlorophenol < 5.o· 5,0 
2--Chloronaphthalene .< 5,0 5.0' 
2-Nttroanaline = < ·5.0. 5.0 
AcenaP.hthY(ene · < 5,-0 . 5.D 
Dim:ethyl phthalate < 5.0 5.0 
2,6--0initrotoluene < 5.0 · 5,0 
3-Nfuoanaline < 5,0. 5.0 
~naphthene < 5,0 -"5,0 
2,4-Dinltroph'enol · '< 25.0 25,0 · 
4-Nitrophenol < 5.0 5.0 
DibenzoFuran ' <' 5,0 5.0 
2,4-;Dln~otoluene < 5,0. 5.0 

ug/L ug/L 

9263
1
R·avenna Rel. Suite· A ... 7 TWiflStiurg, o.hiO .440B7' ·• F'horlo 2.i16·963 0990 Fax 216 963 697 

CDF013265 
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0 A n a 

GEO Job# :9704102(M}-2005 
Page,2of2 · · · 

COMPOUNDS 

Diethyl ph1hal•to 
Fiuorene 
4'Chlarnphenylphen)'I ether· 
4-f-.,Httoa'naline · 
z-Methyl-4,6--dinitf'ophenol . 
N-Nitrosodlphenylamine ' 
4-Brornph"')ylphenyl ether 
Hexaci)larobenzene. · 
Pen.~chlordphenol 1 

Phenanthrene . 
Anthracene 
C,,rbaz,:, le 
0i-n-butyl phtnolate 
FJuora.nthene -·. 
Pyi'ena 

· Bulyi'l>enzyl phtnalate 
Benzo(a)anthr,,cene. 

· 3,3'-1:Jichlorob811Zidin·e 
Ctirysene 
bis(2-Etl1ylhe,:yl) phl:balate 

'Dkt-octyf'phthalate 
Benzo(b )flucnmlhene 

· Ben,:o(k)fluaiantneiie 
Benza(a)py,rsne · 
lndeno(1,2,3-cd)pyrene 
Dibenzo{~ h)anlhracene 
Benzn(ghi)perylene 

COMPOUND 

2.,.Auorop~enol_ 
Phenol cts: 
Nltrobenzerie d5· 
2-Fluorobiphenyl 
2,4;&-Tribromophenol 
Terpheiiyl d14 

1. y . t i , ·,C 

.RESULTS 

~- 5,0 
< 5.0 
< 5.01 
< 5.0 
< 25.0 
< 5.0 
< s;o 
< 5.0 
< 5.0 
< &.O 
< so 
<'• 5.0 
< 5.0 
< 5,0 
<' 15,0 
<· 5:0 
< 5.0 

· < ·2s:o 
< 5.0 
< 5'.0 

·<' 5.0 
< 5.0 
< q'.o 
< 20 

'< 5.'o 
< 5.0 
< 5.0 

Ug/L 

·' 

.. ,'1 

,,. SURRbGATE RECOVERY 

50 

27 
68 
72 
89 
72 

,. i~dicates surrogate recovery Outside of acceptable mttge.. 

AnalytlcaJ Me!Maology lnfo[)lia\ion 

a I , I. 

REPORTING llMli 

5.0 
5'0 
5,0 
5,0 

zs.o 
5.0 
5,0 
5,0 
5.0 
5.0 
5,0 
5.0 
s.'o· 

. 5.0 
5.0 
5:0 
5,0 

zs:o 
5.0 
5.0 
5,0 
5.0 
5,0 
2.0 
s.b 
5.0 
5.G 

uSJit_ 

ACCEPTABLE RANGE 

35-110· 
10-110 
35 -1·14 
43 -11'5 

. 10 -123 
33,141 

EPAMe!hod SW84B-827DB, "i8"! Methods for Evalu~ting Solid Waste, P~ysicaUChemical Methods; 

lnitia.I Catibra.tion Date: 04/17/97 
Continuing c81ibrafi0n Date: 04/2.3/97 
Analyst: T. Lang 

' ' 

n C 

9263 Ravenna.Ra," .. Suite A-7 • T~insburg,
1 

Oh'io 4408'7 Pho(i'a Z16 !?_63 6990 • Fa.x;216 963 697: 

'· CDF013266 
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05/06/97 Hc49 TI216 963 69i5 
GEO ANALYTICAL ,a • ENGINEERING SC!E QlOOl/0_2_0 __ 

G E 0 A n a y . t C a I , 11 C 

:;e,.·E 
Report 1,_;ued To: Parsons.°Engin~ng Science 

19101 Villavlew Road,c"UIIB 30,0 
. I, 

GEO Job.I' 
. Matrix Jype: 

Samples Received: 
Dalf! Analyzed: 

,Analysls Reported:, 

Sample. Date: 
Sainp[e.De<crlptlon:. 

.9704102(C}'1Jl95 
·soil . 

W22iiJ7 
04130-05f02.ig7 
05/00/97' 

C\.l/18/97' , 
CDF-1 

Project N~~bci: 

Rroject_Name: 

Cleveland, Ohio 4-111.9 . 

73139i01000 
' 

'Canton Drop Forge 

- 1. · 1·· · . . · 
GAS CHROMATOGAAPKY/MASS 'sp°E<,TROl,U':TR't' FOR SE)lll-VOLATILE ORGANICS IN SOIL 

COMPOUNDS RESULTS REPORTING LIMIT 

.. 
' N-Nrtro~odimethyfamino < 100 ., 100 

Phen-01. <20.0 2·0.0 

2-;Chloropherol <20.0· 20.0 

bi,t2-Chloroethyl)ether <20.0 20.0 

1,3-0ich!orobenzene <20.• ·20.,0 
1,4-0ichlorolx:inz.ene ·<20.0' 20,0 

1,2-DlchloroQenzena <20.0 20.• 
2-Methylphenol <20.D 20.b' 
Ms(2:Ch)orol sopropy))ether · <20.0 20.0 

. 4-M<JlhylpQe'nol ·<20,0 20,0 

Hexschloroethan• <20.0 20.0 

N-Nitro"sO-d:t--n-propyletnine <100 100 

Nitrob-enzene ~20.0 20.0· 

l,ophonono · <20.0 20.0 

2-Nitrophe,iol <20.0 20.0 

2.4-Dimethylptienol < 20.-0 20.0 

bi,t2-Chloroethoxy)melhane <2Q.0 20,0 

2.4-D!clilorophenol <20.0 20.ll 

1.2,4-Trichlorobenzen?'. <20.0· 20.0' 

Naphthalene <-.20.0 20,0 

4--ChlOfoanaline <20.0 20.0 

Hex-a chi or obuta di en e ' <.-20.0 20.0 

4-Chlciro-'3-rnethylphenol -<:20.0 2U0 

2-Methyl n e p htl,a Jeno <20.0 20.0 

Haxac::hlo·rocycto~nta.ditme <2o.o· 20.0 

2. 4 ,5-Trichlornphenol <20.0 20_0 

2.--4,6-lrichJorophenol <20.0 20.0 · 

2-Chlofohaplltllalene < 20.0 ' 20.0 

2-Nitrdnneline <20.0 20,0 

Acenaph!hylane. <20.0 ,zo.d 
Dimethyl ph!helota . <20.0 . 20.0 

2.6-!Dinitrotoluene < 2Q.1J . 20.0 

3-NHroanoline <20.0 20.0 

Acenaphtherie <20.0 . 20.0 

. 2 14-0initrophCDCIJ --<;:'100 100 

. 4-Nitrophanol' < 20.0 20.0 

Dlb"enzofuran <20.0 20.0·: 
. ' 2,4-Dinitroto!~ene G.2Q,O 20.0 

mg/Kg mg/Kg 

I 
9263 Havon.n"n Rd.'• Su.Ito A-7 • Twins.burg, Ohio ,440B'7,_ - Phone 216 963 6_900 • Pax 216 963 6!; 

CDF013267 
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.o A . n 

GEO ,)61',#, 9704102(C)-1995 
'Page2of2 ' 

COMPOUNDS 

Diethyl phthala)~ 
Auorene 
4-Chloror.l,:ooylphenyl ether 

· 4-NitroanaJine • 
2-Methyhl,6-<lih\trophenol 
N--Nitrosodiph~ylamfne 
4-Brompheoylphenyl other 
· Hexachlorooenzene 
Pentachlorophenol 
·ft!'l~nthien·a . , 
Arrthracena 
Carbav>le 
Dl-<rb'!l)1 phthalete 
,Fluorallthene 
f'yrene· . 
Butyl benzyl phthalate 
Benzo(a)anttu-acene 
3, 3' -Olchforobonzldlne 

'Chiysen,, . . 
qls(2-Ethylhexyl) phuialate. 
Dl-<1--0ctyl phtha.late 
Benzo(b)nuorantliene 
Berizo(k)fluoranthene 
Benzo(a)pyrene 
lndenof1,2,3-cd)pyrene 
Dibenzo{a.h)anihracene 
Benzo'(ghi)perylene 

a 

• 

. 1· y i 

RESULTS 

<20.0 
. <20.0 
.<20.0 
< 21),0 

-< 1011 
• <20.0 

. <20.0 
<20,0. 
<20.0 
<20.0 

. <20.0 
<20.0 
·< 26.0·· 

,<20.0 
<20.0 

. <20.0 
<20,0 

< 100 
<20.0 
<20.0 
<20.0 
<20.0 

, <'20.0 
<20.0 

'<20.0 
<2Q.0' 
<20,0 

mg/Kg 

C 

COMPOUlllD % SURROGA'TE RECOVERY 

,2-Fluorophend 91 
Phenol.do·. 7B 
NjtrobeOZen~ dfr 100 
2-Fluor6bipbenr.l 99 
2,4,B-Tribromoplienol 9:/ 
Terphenyl <114 . . , , 82 

.. !ndicat~ ~lJrrog'ate r.ecovecy outside of accepta~le range_ 

Analytical· Methodology lnfi?rmation 

·a. I , 

.. REPORTING LIMIT 

20.0 
·20.0 
20.0. 
20.0 

100 
20.0 
20.0 
20.0·1 
20.0 
20.0 
20.0· 
20.0 
20,0 
20.0 
20,0 
·20.0 
20.0 

,oo·· 
zo.o 
20.0 
20.0 

. 20.D 
20.0:· 
20.0 

•20,0 
20.0 

·,20.0. 
' . 

mglKil 

n 

ACCEPTABLE l¼NGE 

33-144 
62-12Q 
80 -132 
67 -105 
24 - 135 
49.-141 

~A Method SW84&-827~.-"Test ME!thDds ;or EVaJu~tlng ~lid Wasta, Ph;siceVChem
0

icai Wl~thods'; 

·Initial Catibratlon Date: 04117/97-05/0)/9.7 
Co~tinuing Calibration D_ate: 04/3D-ifJ/02/97 
Analyst T. Lang · 

REVIEWED AND APPROVED BY _c,__C,.' IJNw'-'-''-'' -=',-"1u"-'·'--Jk»oo~'~·· ~·~--~·-·~' ~--------

C 

9263 Ravenria Rd ... Suito A-7 .,.'twinsl;lur~,. Ohio 44087 Phone'216 963 6990 Fux 21:6 963 60 

CDF013268 
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A .n 

GEO Job# 
Matrix Type: 

Sarnpleo Received: 
, Dale halyzed: 

Aha)ysis Reportfi:, 

Sample oate:: . 
. Sample·Descriptlon_: 

a. 

.9704102(D)-1996 
Soil · 

,04/W97' 
04/30--05!02/97 
05106197' 

04118/W 
CDF-2 

y 

GEO ANALYTICAL •• -+ ENGINEERING SCIE l4J 003/020 

t C 

Report Issued To: .. 

a n 

Parsons Engineering Science 
_19101 Vi!!aview Road, ·Suite 300 
:Cloveland1 Qhio 44119· 

Project Numboc · 731397.01000 . ' ' 

Project Name: . Camon Drop Forge 

GAS CHROMAlOGRAPHYIMASS Sf>EC"ff<OMETRY FOR SEMI-VOLATILE ORGANICS IN SOIL 

COMPOUNOS RESULTS, REPORTING LIMIT 

N-Nitrosod1methrlamine "<100· 1.00 
.Pheool .. ' <20.0 . , 20.0 
,2-Chiorophenol ·....:20.o ·, 20.0 
bis(2:.Chloroelhyl)etl1er ·.<,20.0 20.0 
1,3-Dichlombenzene <20.0 20.0·· 
1.4-D!ch!oroben,zene <20.0 · 20.0 
1, 2-bichlof?benzene <20,0 20.0 
2-Me!hytpnenol <20.0 20.0 
b is(2-Chl Oto,iso pro pyl) ott,or ~-20.0 20.il 
4-Me!hyiphenol <20.0 20.0 • 
Hex:nchlorcethane <20~0 2.0.0 
~il:roso-<li-n-propylamine < 100 . 100 
Nitrobenz:en'e . •<20.0 20.0: 
lsophororie <20.0 , 2010 
2-Nifrophenol <20.0 20.0 
2;4-DimethytpJ1en.ot .<20.0 '20.0 
bis(2-Chlorciethqxy)metl1ane <20.0 20.0 
2,4-Dichlorophenol <20.0, 20.0 
1,214-Trlch!orobenzene .<20.0 20.0 

,Naphthalen<l <20:0 20.0 
.4-Chloroanalina. <26.o '20.0· 
HexaChlorobtJfadiene . <20.0 20,0 

· 4-chloro-3-methylphenol <.20.0, I 20:0 
2-Methylnaphthelen,e <20,0 20'0 
Hexachlor1;1cyclop~ta.dfsne · <20.0 20.0 

• 2,4,5-Trictilorophenol <20.0 20.0 
2,4,5-lr1chlorophenol -<21l0 20,0 
2-:Chioronaphtflarena· <20,0 20,0 
2-Nitroanalioe· ·<20.0 20.ci 

'' Acenaphlhylene <20.0 20.0 
Dimethyl phthalate <20.0 _' ,' 20.0 
2,6-0initrotolu6ne · < io:o 20.0 
3-Nitroanaline < 20.0 ,o.o 
Acenaph!h"'1e . .. < 20·.o 20.0. 
2.,4-0i':firophenol < 100 100 
4-Nitroptienol <20.0 · 20.0 
Dib<>nzotiJran <20.0 20.0 
2,4-Dinitrotoluerie . · '<20.0 . ,20.0 

'.' 

mg/Kg ,.;,g/Kg' 

9263' Ra·vann.,a. Rd ... ,suito A-7, Twin3Qurg, 0.hio "14087 Phono 2.16 963 6990 - Fox 2.1fi·953 6s 
' 

CDF013269 
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fi216 96~ 6975 GEO ANALYTICAL ••• ENGINEERING SCIE lilJ004/020 

G A n a y i. C a I • .e,.a. ~ .. . 

GEOJcb/i! 9704102(0)-1996. 
Page2 of2 

COMPOUNDS 

Diethyl phthalata 
· Fluoren_e ' · 

4-Chlornphenylpheny! ether 
4-Nfu"oanallrle 
2-Methyl-4,!;!-;li~itrop!v,,_101 
N-Nitrosodiphenylarriine 
4-Bromph~nylphenyl ether 
Hexachlorob-enzehe 
Peritachloroph"enol 
Phenanthrene 
Anthracene 
Carbiuole 
Di-n-buty! phthalate 
Fluoranthsne 

PY.TOO• .• 
Bulyl benzy\ phthalate 
Benzo{a)anthracane 
3,3''..oichforobenzldlne 
Chrysena 
bis(2•[:'thy!hexyl) phthalate 
Di-<>-Octyl plithalaie . 
BetlW(b)nuqranthene 
Be'F"'(k)fluoraothene . 
,Benio{a)pyrene · 
lndeno(1,2,3-0:1Jpyrene 
Oibenzo( a: h )arrthracene 
Benzo(gAl)pery!en!' 

COMPOUND 

RESULTS .. 

. <20.0 

.. < 20:0 
· •<20.0 

<20.0, 
< 100 , 

<20.0 
<20:0 

·<20.0. 
<20.0 
.<20,0 · 

. ·<20.0 

~ ,20.(l 
<20.9 
<20.0 
·<2d.a. 
<:20.0 · 
<20.0 

< 100 . 
<::20.0: 
<20.0 
<:2Ct0 
<20.0 
<20,0 
<20.0 
<20.• 
<2b.o 
<20,.0· 

mg/Kg 

. % SURROGATE RECOVE°r,Y '· 

2-Auorophenol 92 
Phenol d5 82 
Nitrobeniene dS .102 
2-Fluorobiphenyl 69 
2,4,fi..Trlbromophenol . 95 
Terphenyl d14 . !l4 

_ • Indicates surr6gata recovery butside ot· i:i.cceptobla l"i3~ge_ 

Analytical Methcffology ln1ormati• n 

REPOR'riNG LIM IT 

20.0 
20.0 
20.0 
20.0 

100 
'20.0 
20.0 
20.0 
20.0 
20.0 
·20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0. 

100. 
20.0· · 

·20.0 · 
20,0 
20.0 
20.0 
20:0 
:w.o 
20.0 
20.0 

mg/.Kg 

·ACCEPTABLE RANGE 

33 -144 
62 -120 
B0-132 
67 C,105 
'.24. 135 
49: 141 

EPA Method SWB46-627DB, ".Test Methods ro'r E'-"lluating Solid Waste, PhysicaVChemicai Methods" . ' . . . '. . 

; rntttal Ca!ibra.Ho"11 Date: 04/17/97-05/0'1/S? 
· : Contlf!ul,ng Calibratio·n pate:, 04/30-05102/97 

Analyst T. u,ng · ' · 

REVIEWED AND APPROVED BY __ ··_Q=· ·c...,l=· liclu,~-~·~··=-•-1~=-L· +------~---
,{ 

' 

n C 

9263 Ravanna Rd. S_µito A-7 TW!n.sburg,•Ohio 44067 Phona 21.6 963 6990 f'ax 216 953 69'i 

CDF013270 
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A n a 

GEQji,b# 
M;rlrlx ,ype: 

Samples'•ReceiVed; 
Date Analyzed: 

Analysis RePo·rt~d: 

Sample Date: 
Sampla o;,.crlfrlion:' 

97-04102(E)-1987 
.Soil 
'041Z2197 
M/30--05/02/ll7. 
05/06/97 . · 

_04/18/97' 
CDF-3 

y 

GEO ANALYTICAL ••• ENGINEERING SCIE Q}005/020 

n t i C 

• ReporH;sued To:. 

Project Number. 
. ' 

P,roject ~mO! 

a I 

Pa,rsqns Engineering Science 
19101 ViUaview Ro:ad, Suite 300 

· Cleveland, ·ohio 441-19 · 

731397 .0·1000 

Canton b_rot, Forge 

GAS CHROMATOGRAPH~li.!Ass SPEcnio~ETRY FOR SEMI_-VOLATJI.£ ORGANICS. IN SOIL 

COMPO'LINDS RESULTS REPORTING ·uMrr 

N-Nitrosodimethyla·m1na· < 100 . 100 
Pheribf . <20.0 20.0 
2:ChJorophenol ·. <20.0 -20:0 
bls(2-Chloroethyl)sth"' ,20.d 20.0 
.1,3-0ichloi'obWene · <20.0 2Q.O 
1,4-0ichlorot>erizene . '<20.0 20.0 
1 .. 2-Diciliorobenzene .<20.0 20.0 
2-Methylphenol .<20,0 20.0· 
bis{2.:.cN• roisopfOpyl)etfler '< 20.0 20.0 
4--Methylphanol <20.0 20.0 
He.xach!o roeth e ne <20.0 20:0' 
N-Nitro'so-dl-n-propylemine < 190 100 

' Nitrot>enze.11.e . <20.D ·20.0 
lsop_~orone < 20,0 -20.0 
2-Nitropheno\ . ~20:0 20.0 
2,4-Dimethylphonol . <20.0 20,0 
bls(2-Chloroeth<>xy)methane .<20.0_ :20.0 
2,4-Dlcfilo'rophenol <20.D '20.0 
1,2,4--T rjchloroba:zene <20.0 20.0 

. Naphthalene <20.0 20.0 
. 4-Chloroanath1a <20.0, 20.0 

HexaCh!brobutadiene < ~0.0 20.0 
4-Chloro-3-methylphenol <20.0 20.0 
2-MethylnaphthaJene <20.0 . 20:0 
Hexach\oroC'fcfopenta•lene <20.0 20.0 
2. 4,5-Trich!or• phanol <20.0 20.0 
2,4,6-Trlchlo_ro~henol < 2.0.0 20.0 
"2---Ch!o/"OOaphthal~ne <20.0 · 20.0: 
2-Nftroanaline <2•.o· 20.0 
AcenaphttiyJen e ,<:20,9. 20.0 
Oimethyl phthalate .' < 20.0 20.0 · 
2,6-Dinitrofoluene <20:0 20:0. 

,3-Nitroanal~pe • <i20:0 20,0 
Acenepht:hene ' <20,p 20.0·. 
2.4-Diniti:ophenol <,100 100 . 
4-Nitr.ophenol <: 20.0 20.0 
.DiPeniofuran ·. <20.0 20.0· 
2, 4-0initrotoluene <20.0 20.0 

_m{IIKg mgJKg 

C 

9263 Ravo.nna Rd. Sui~e A--:7 • !Winsbu,rg, Ohio 44087 P:hono 21-6 983"6990 • "Fax 216. 983 691 

CDF013271 
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.n a 

GEO ANALYTICAL 

C 

••• ENGINEERING SCIE 141006/020 

!: . A 

GEO Job# 9704102{E}-1997 
Page.2 of,2 

COMl'OUNDS 

·Dfe!nyl ph1halate ·. 
Fluorene · 

· 4-Chlorophenylphenyl ether 
4-Nitroanatine · 
2-Mettiyf-4,f½linitrophenol 
N--~itrosodipheny{amine 
4-Bromphenyfphenyl other 
Hexachlorobenzene , 
Perl!achlorophenol ' 
Ph8riaiiihrene 
Mthracene 
Carlmz~le . . 
DHJ-liutyl phthalate • 
Fluoranthene 
Pyrene , 
Butyl benzyl phthalate 
Benzo( a)anthracene 
3,3' -Oi cllioro benzidi n e 
Chrysere. . 
bis(2-Ethylhexyl) phthal.3te 
Dkl-ody\ phttlalafo . 
Benzo(b )fluor,,nthene 
liem:o(k)fluorantllene 
Bsnzo{a)pyr!"'e , 
I ndeno(1,2,~d)pyrsne 
D~enzo(a,h)antruaca.ne 
Benzo(ghi)pefY1ene 

COMPOUND 

·2-fluorophenol 
Phenol d5: 
Nitrobenzene·d5 
2-Ffuoiobiphenyl 

; 2.4,6-Tribrornophenol 

I y 

RESUl:,TS 

'·<20.0 
<20,0 
<2p.o 
<20.0 

< 100 
<'20.0 
<20.0 
<20.0 
<20.8 
<20.0, 
<20.0 
.<;~.o 
'<20.0 
<20.0 

.'<20,0 
<20.D 

. <20.0· 
< 100 
<20.0 
<20.0 
<20.0 
<20.0 

· <20.0 
<20.0 
,<20.0 
·<20.0 
~2d.o 

. mg/Kg 

•.i;. SURROGATE RECOVERY,· 

BS 
'78 .. 

· 93 
7~ 

101 
80 · Te_rphenyl d14 1 

• 

• indieates surrogate recovery.outsid'e of.-accepl:a.ble range. 

Analytical 
0

M&hodology lnformalion· 

a I , 

REPORTING LIMIT 

20.0 
20.0 
20.0 
20.0 

100 
20.0 
20:0. 
20.0 
20,0' 
20.0 
20.0 
20'.0 
20.0 
20.0. 
20.0 
20,0 
20.0 

100 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.D 
20.0 
20.0 

mg/Kg 

ACCEPTABLE-RANGE 

33 -144 
82 -120 
80-132 

0

87-105 
24 -135 
49 -141 

EPA.Method SW846-B27Q8, ~est Mclhods rbr Evaluating Solid Waste, Physi<;al/Ch<,mlcal JetMos" 
. '\ ' . ' 

Initial Calibration Date: 04/17/97-05/01/97 : 

~:::,::::~:~a.1w~ 

n C 

9263 Ra'venna Rd. - :suite A-7 • Twinsbut9, Ohl •· 4~·0
1
67 .. Phone 216 963 6990 .. Fax 216 96'3 69 

CDF013272 



G 
05/06/97 

E 
14:51 

0 

fi216 963 6975 

A n 

GEO Job# 
Matrix Type: 

Satnples ROO?iVed: 
. Data Analyzed: 

Aii•lysis Reporte<I: 

Sample Date: 
Sampl~ DescrlptlOh: 

a 

9704102(F)--t998 
Soll 
D4122/97 
04/3().:()S/02197 . 
05/06/97 

' 04118197 
CDF-'4 

y 

GEO ANALYTICAL ••• ENGi KEER ING SCIE !ill 007 /020 

C 

R'eport'lssued To: 

.. ' 
Project Number. 

: Project Name: 

. ' 

a· 1. , n 

P8rs011S. Engineering Spience 
19101 Vlllaxiew Road, Suit~ 300 
Cleveland, ~hio 44-119 

' 
7313ll7.01000 

Canton Drop Forg~ 

GA$ CHROMA'fOGRAPHY/MASS SPEC'l:ROMETRY FOR SEMI-VQU\TILE ORGANICS IN SO!L 

COMPOUNDS RESULTS REPORTING LIMIT 

N-,:.Nltrosodfrnet:hylamine . < 100. 100 
Phenol ..,,:zb.o 20.0 
2-Chlonipl)enol ·• ·<20.0 20.0 
bis(2-Chloroethyl)ether . <20.0 20.0 
1, 3-Dlch lo rabenz:en• . .<20.0 20.0 
1,4!0.ichlorobenz:ene 0

<20.• 20.p 
1,2-Dichlarobenz:ene <20.0 · 20.0 
2-Methytp,henol .'<20.0 · 20 .. 0 
bis{2'-ChloroisopropyJ)ether . <20:0 20.0 
4-Methylp/)enoJ . <20.0 20.0 
Haxach!oroethane '<20.0 ·20,0 
N-Ni\foso--cH-n-propylemina, -<;100 · 100 
N"rtrobeniene <20.0 20:0 
lsopharone <20.0 :;w.o 
2-Nitrophenol <20.0 , 20.0 
2, 4--Dirr,ethylphenoJ · . . •<~0.0 20.0 · 
bis(2-0iloroatho)Cf)methana <20.0 20.0 
2,4-Dichlaropheno) • · ' !"20,(/ ·20.0. 
1,2,4-Trichlorobenzene <20.0 20.0 

,. Naphthalene : <:20.0 . 20.0 
4-Chloroanallne <20.0 20.0· 

·,-Hexachloiobutaaiei-ia . ~20.0 20.0. 
: 4--Chloro-3,m_elliylphenol < 20.0- 20.0. 

2-Melhylnaphlhalene <20.0 20.0 
He:i::achlorocyclopootatliene . <20.'o 20.0 

•. 2,4,5-T<!chlorophenol <·20.0 20.0 
2. 4,6-Trichlorophenol <20.0 20.0 
2-;Chloronephthalene <20.0 20.0 
2-Nitroanaline . <20.0 '20.0 
Acenaphthy!ene ; <2.0.0 20.0 
Dimelnyl phlholato <20.0 20._0 
2,6-0initrotoluene . <20.0 , 20.0 
3-Nitroanaline <20.Q 20.0 
Acsna;ptithena <·20,0 20:0 
214-0initrophenol < 100 100 
4-t-.J:itroph100ol ' <20:0 20.0 
Dibenzufuran '<20.0 . '20.0 
2.-4-0infu-?tolueno <-20_0 20.0 

mg/Kg mg/Kg· 

C 

9263 Ravanna Ad.• Suito A~7 Twinsburg,, Ohio 14087 Phone 216 96.3: _6~90.• Fax 2.16 963 69i 

CDF013273 
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n ·a 

GEO.Job#. 9704102[F)'1998 
Paga2:0t2 

y 

GEO ANAUTI CAL 

,-t · I 

., 

••• ENGINEERING SCIE 

C 

~ 008/020 

n 

COMPOUNDS 

Diethyl phthaia!e 

RESULTS 

·" 20.0 
<20.0. 

REPORTING tlMIT 

-Ruorene 
. 4-CJiloropheny!phanyl ether 

4-Nitroenaline 
2-Me!h,1-4,6-alhitrophenol 
N-Ni!rosoctiphenylamine · 
4-Bromphonylpheny/ other 
He:a:ichforobenzene · 
Peri\achlorophenol 
Ph en.a nthrer.e: 
A.nthracene i · 
Carbazora· 
Di-n-bu(yl phthal:rla 
FlUOrarrthen·e . . 
Pyrene 
Butyl benzyl phthaf,\ta 
Benzo(a)ahihraceM 
3,3'--DichJorobenzidine 
Chry,;erie 
bis(2-Etl\Ylhexyl) ptrthala!e 
0/.-n-octyl phthalate . 

· Berop{b )ITuoranthene 
Bahzo(k}fluoranthene 
Banzo(a)pyrane . · 
lndeno(1.2,3-cd)pyreoa 
Dibenzo(a,h)anthracooe 
Benzo{ g hi )pery! <ioo 

<20.0 
. <Zb.o 
<100 

<20.0 
<20.0, 
<20.0· 
'<20.0 
·<20.0 
<20.0 

'<2().0' 
<20.0 

·-<-20.0 

<20,0 
<20.0 
<20.0 

,< 100 
·. <20.0 

<i0.0 
·; <20,0 
.· <20.0 

< 20.IT 
<20.0 ·' 
<20.0 
<20.0 
<20.'0 

mg/Kg 

COMPOUND % SURROGATE RECOVERY 

2+7uorophenoi 82 
Pllenol d5 72 

, Nitrooenzene cts ti6 
2-Fluotobiphenyl 95 
2,4,6-Tribromophenol · 92 

· Tarph.eryt d14 . . . 79 
~ lndiCdtes surrogate recovery o_lltslda of -aCCf!ptabla range. 
' • . ! • • 

· 20.CJ 
20.0 
20.0 
20.0 

100 
20.0 
20.Q 
20.0 
20.0 
20.0 
20.0 
20.0 
·20.d 
20.0 
20.0 
20.0· · 
20,0 

.100· 
.. 20.0 

20.0 
20.0 
20,0 
20.0 
20,0 
20.0 

'20.0 
20.0 

mfl'KU 

. ACCEPTABL'E RANGE 

,33-144 
62-120 
eiJ- T32 
67 a ms 
24 -1;35 

.'49-141 

, An~fytic.:i! Methodology Information . 
' ' I • • • • 

EPA Math~ SW846-8270B1 "Ti::stMethods fd'r Evaluating Solid Was1e, ~hy~ical/Chemic.31 ~ethods" 

lnfti.al Colibration Date: 04/17197,.Q5J01/1l7' 
Ccintlm1in9 Calibration.Date: 04/30-05102/97 
Analyst T. Lang · 

REYIEWED ANtfAPP~~VEO 8Y~@l..t-\V.ru~uclll~:Jm4-I,. ·,/li.j:®s....:J· ~'-'----'---'----

C 

9263.Ravonn.e Rd. --Suito A.-7 Twihsburg, Ohi.o 44.087 Phone 216 9$3 6990 FaX-216'963 697! 

CDF013274 
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GEO Jab# .e7041\J2(G)-f999 
, , Matrix Type: ·.Soil. · 

samples Recel'ied; CJ4122197 . 
. Date Analyzed: 04/31).{)5J03/97 

Analysis Reported: ._ 'Q5/06/97 

S'lrltpJe D.te; 
Sample Despription:. · 

y 

GEO ANALYTICAL 

t . i C 

••• ENGINEERING SCIE 

a 

141009/020 

n 

Par'SOns l::ngirieeling Scien'ce 
"19fo1. VillavieY/. Road, Suite 300 
·Cleveland; Ohio 44119. 

. Prujec!_Nui'nber. 731397.01000 

Project ":Jame: · Canton brop F_orge 
'' 

GAS CHROMA"fOGRAPHYIM~ SPECTROMETRY fORSEMI-VQIJ\TILE ORqANICS IN SOIL 

' COMPOUNDS' . RESULTS REPORTING LIMIT 

N-Nitrosodimethylarn'ine < 100. 100 
Phenol . <20.0 · 20.0 
2-Cblorophenol. <20,0 20,0 
bls(2..chloroethyl)ether . ·<'20.0 20,0 

: 1,3-Diciilorobem'.en~ <20.0 20.0 
1.4-0ichlorobenzene <20:0 20.0 
1.2-Dichlambenzene <20.0 20.0 
2.-M.el:hyiphe,i'ol . 

' ' 
<.20.0 20:0 

bls(2-ChlaroisopropXl)'ether <20.0 20.0 
· 4-Methy!phenoi · <20.0 20.0 
Hexachloroethane ·<·120,0·- 20.0 
N-Nitroso-di--n---propylamine .< 100 100 
N'<!robanzene · · <:20.0 20.• 
lsophol"Une <Z0.0 

' ' 20,• 
2-Nitroph'enol <20.0 20.• 
2,4°Dim·ethylphenol <20.0 20.0 

.bis(2-Chloroethoxy}metharie : • <'20.0 20.0 
2,-4-Dichlorop"hanol, <20.0 20,0 
1,2.4-Ttichloroban.z:ene <20.0 20.0 
Naplil:haleQe <20,0' 20,0 
4-Chlaroanaline ·<20.0 20.0 
Hexachlarobutadiene <20.Q 20.0 

. 4-Chlaro-3-rnel:hylphenol <20.0 . 20.0 
2-Methylnaphthalene . , ·<;mo -20.0 
Hexachlorocyqopentadiene ·<20.0 20.d . . ' 

<20.0 20.0 2,4,5-Tnchlorophenal 
2,4 ,B-T richlo~opheriol .<220_0 20.0 
2-Chlaronaplithal_ene <20_0 20.0 
2-r:mroahalina <20.0 20.0 
Acenaphthytene <20.0 20'.0 
Dimethyl phthal>tto. . -c.20.• ' 20.Q 
2,6-Dinitratoluene . · <20.• 20.0 
3-Nitroanaline <20:'0 20.0 
Acenaphthene ·<20.0. ·20.0 
.2,4-Dlhitrophenol - '< 100 100 

. 4-N;tmph~nol I, •<2010 ·io.o 
Dibenzufuran <;20,0 ~0.0 
2, 4--Dinitrotoluene <20.0 20.0 

mg/Kg ' mg/Kg. 

C 

9263 Ravenna Rd.• Suite A-7 • Twinsburg, Ohio 44087 ·-_PhOn:Q 2.16 963.:6990 .fnx 216 963 69i 

" CDF013275 
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'5'216 96J 6975 GEO ANALITI CAL ••• ENGINEERING SCJE !ill 010/020 

A n a 

GEO-lob# , 970~102(G)-1W9. 
Page 2 of~ 

COMPOUNDS 

Diethyt phthalate 
Fluorene 
4-Chiorophonylphenyl otJ\eo' 
4-Nitroanaline · ' 
-2-M elhyl-4, Ocdin ttrop hen ol. 
N-_Nitrosodiph_enyiamine · 
4-Bromphenylphenyl_ et,hec 

·. Hexachlorubenzf!()e 
Penlachlorophenol · 
Phetu::inlhr-ene : 

' ) 
Nrlhtqcene 
carbazo1e· 
Di-n-butyl phlhalate· 
Fluoranthena 
Pyiene 
B,ulyi benzyfphlhalate 
Benzo(a)anthracene 
3",3'-0ichlofobenzidlne, 
Chrysene . 
bis{2-Etflylh\!XYI} phthala!e 
Di-fl-oclyl phllialal:e 
Benzo(b )fluoranthene 
8anzo(k)fluoranthene 
Boozp(a)pyrane . 
lndeno( 1,2,:,-ect)py~ena 
Dibenzo(a,h)'lnthracene : 
Be"'!'(ghi)P,ery1ene 

y 

RESULTS•' 

<20.0 
<20.0 
<2q.0. 
<20,0 

< 100 
<20,Q 
<20,0 

l <-20.Q• 
<20.0 
<20.0 
<20.0 

·<20,0 
~20.0. 
<20.0 
<·20.0 
<20.0 
<20.0 

·< 100 
<20,0 
<20.0 · 
-...t20.o. 

. <20,0 

..,20.0 
<20.0' 
<20.0 
<20.0. 
<2_0.0 

. mg/Kg_ 

C 

·c'OMPOUND ¾ stiRROGATERECOVERY 

2-Fluorciphenol 80· 
'Phenol d5 . . 71 \ 
Nrtroberu:eoo d5 ,91 
2-Fluoroblphenyl 101 

. 2,4,6-Jribron\ophenol S4 
. 'Terphenyl d14 . ., ·li4 

"'Indicates surrogate recovezy outside of acceptable range. 

''' 
Analyti<:31 Me!hodoioQY fnformalion 

' . ' 

a 

REPOR11NG LIMiT 

·20.0 
20,Q 
20,0 
20.0 

100 
20,0 
20.Q. 
20,0 
20.0 . 

,20,0 
20.0· 
20.0 
20,0 
20.0 
20.0 
20.0 
20.0 

100 
·;20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

mg/Kg 

ACCEPTABLE RANGE 

'33•-·144 
62-120 
ao - 132 

··s1-1os 
24 -135 
49 -' 141 

n C 

EPA Method SWB46-82708, 'Test Methods for Evaluating-Solid Waste, PhysicaVChemical Methods" . ~ . 

Initial Calibration Date:'041.17/97--05/01/97 . 
. Continuing c'alib"ration Date: 04/30-05/•3/97 
Analyst: T. t.;,n'g . · .: .· · . 

REV(EV.'ED AND APPROVED BY' . /\ I -~ :-r1n/\ t-hn ~ : .. Ltl~~WVJ_·· 

Phone 216 96~ 699.0;,,. Fax 216 963 694 

CDF013276 
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': 

GEO Job# .S704102(H}-2000 . 
. Matrix Type:. . Soil ' 

Samples R"""lvad: : 04J22/97 
Oate.Anaiized: 04/3Q.{)5/03/97 

· Analysis Reported: 05i06!97 

Sanipteo~: 
Sample Dascclptlon, 

04118197 . 
· CDF-6 

GEO. ANALYTICAL 

t C. 

. Report Issued To: 

••• ENGINEERING SCIE 

a .I • 

I?] 011/020 

n. 

Parsons_ Engineering Sci~re 
19101 Vina,,;ew Road, suTte 300 
Cl<M,land, _Ohio 44119 

Project Number.· :. ,'.31397,01000. 
.·· , 

Project Name:. Canton brop Forge 

GAS. CHROMATOGRAPHY/MASS SPEClROMETRY FOR SEMI-VOLATILE ORGANICS IN SOIL 

COMPOONDS . RESULTS REPORTING UMrr 

N-Nitrosodimethylamirnf < 100 100:. 
Phenol! <·20.0 20.0 
2-Chlorophenol <20.0 zo.o 
bis{2P,loroetllyl)ether .. <20.0 20.0 
113--0ichlorobenzena <'20.0 20.0 
1~~hrorobera:ene <20.0 2.0:0 

· 1·,2-0icf11orobenzene . <2o.o· 20.0 
2-Methylphenol '; ::,20.0. 20.0 
bis(2-Chtoroisopropyl}e!her <20.0 2O.b 

·. 4-Me!hylphenol . '..:20.b ·20.0' 
H~chloroethan'e. <20.0 20.0 
~itroso-di-n-propylamina · < 100 · · 100 
Nitrol>ew:ene <20.0 20.0 
lsophoranti, <20:0 ·20.0 •. 
2-Nl!rnphenol <20.0 ,' 20.0 

. 2,4-Dime!hylphehol <20.0 20:0 
.bis(~-Chloroeihory)methano <20.0 2.0.0 
2,4-Dichlorophenol <20.0 20.0: 
1,2,4-Trichlorobenz.ene · < 20.li: 20.0 
Naphlhalene <20.0 20.0 
4--ChlofQanaHne ,<20.0. 20:0 

· Hexachlorobut.adieOe· . <20.0,: 20.0 
. 4-Chlor~ethylphenol <20.Q. 20.0 

2--Melhylnaphthale~ ·<20.0. 20.0 
Hexacf)lorocyclop'entatliene . <20.0 20.0 
2, 4,5-Tticl)lorophenol <20.0 20.0 
2i4,!S-Trichlorophenol <20.0 20.0-
2-clilorona.qhtha!en~ ~ 20.0.· '20.0. 
2--Nitroanalihe <-20.0 20.0 

. Acenaphlhytene ' <20.0 20.0 
Dimethyl phthalat'e <2•:o 20.0 
2, {U)f tJ itroto I ue11 a <20.0 20:-0·· 
3-Nitro'an allne <20.0 ,20.p 
AcenapJ\thene <20.0 .20.0 
2,4-0inH:rOpheno! < 100 100 
4-Nltrophenol <20.0. ·20.0 
Dibenzofurnn ·, <20.0. . 20.0 
2;4-Dinitrot.oluene <20.0 20:0 

mg/K~ ·:,mg/Kg 

C 

,92.63 Rave~na Rd. Suiio ·A-7• .. T.'win-sbur9, Ohio .44007 Ph~n~ 21~ 963 6990 Fax 2i6 963 697 

CDF013277 
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fi216 963 6975 GEO ANALYTICAL ••• ENGINEERING SCJE lil! 012/020 

G.. E A n a 

GEO J-Ob# 97D4102(H~2000 
P-age2of2 

COMPOUNDS 

• Diethyl phthala_te · 
t=luorena 
4,Chlorophenylphenyt ether 
4-Nltroanalina 
2-Melhyt-4,6-diniiroph'enol' 
N-Nitrosodiphenylamlne 
+Bromphenylphehyi ether 
HexechJorobenzena 
PentachiorophehOI 
Phenanthrene 
Anthracerle 
Carba2.oJe 
Di-n-butyl phthalate 
-Ruoranthene . · 
Pyrene 
Butyl b!=)'I phm,lata 
Benzo{a)anthracene 
3,3"-Dlchlotobenzldine 
Ch<)'1l_ene· · 
bis(Z-Elhythexyl) phthalate 

• Dl-n-oc(yl phthalata 
Benzn(b]Huoranthene 
Benzo(k)ff u• ranthene 
Benzo(a)pyrene 
lndeno( 1,2, 3-0:l)pyrene 
Dibam:p(a,h)an\hracene 
BBflZo(ghl)petylene 

I y 

RESULTS 

<20.0. · 
<20.0, 

: . <2P.o · 
. <20.o 
. < 100 · 

<·20.0 
; 'f'..20;0, 

<·20.0· 
<20.0 
<2ri.o 
< 2fl:O 
<20.0 
<20.0 
<20.0 
<20.0 
<20.0 
,020.0. 

< 100 · 
<20.0 
< :zu.o 
<20.0 
<20.0 
<20,0 
<20.0 · 
<20.0 
<20.0 
<:20,0 

' mg/l<g 

C 

COMPOUND ¾ SURROGATE RECOVERY· 

. 2-Fluorophenol 86 
Phen6ld5 75 
N~robet=e·dS _.64 
2..fluorobipheny! gs 
i.4;6-Trtbromophenol BS 
Terphenyl d74 . .' . 89 

.., Indicates surrogate recovery outsfde of apce~bl~ range . . 

Analytical Metlloifology lnformsticin . 
··, . 

a I , 

REPORTING LIM IT 

20.0 
20.0 

, 20.0 
20.0 

100 
20.0 
20.p 
20.0 
20.0. 
20.0 
20:0 
20.0 
20.0 
-.20.0 
20.0 
20.0 
20.0 

100 . 
· 20,0 

20:0 
20.0 
20.0 
20.0 
20.0 

.20.0· 

.20.0 
20.0 

,·mg/Kg 

•.ACCEPTABLE RANGE, 

33 -144 
62-120 
ao·- 132 

. 67-105 
2f-135 
49 -141 

EPA ~ettiod SW846-82708, "'fest Methods. for Ev1;1,luating Solid Waste, PhysicaUChernical Methods" 

Jnmal,Calibration Date: 04i17/97-05/01/97 
c;ont\nulng Calibration Date: 04/30-05/03197 
Analyst T. Lang. · · /. ' 

RE:VIEWED AND APPROVED, BY __ ,_f"--'JA=MOllioc. -,.,->",=LJ]_·-'"-'@)J{J-"·,~· .,csil11.u .• --4_~-------~~ 

n C 

9263 ,Ravenna'Rd. S·uita A,7 •·Tw.insburg, Ohio •'• 0B1 PIJone 216.963 5990 •_F~); 21G 963 697 

CDF013278 
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A n 

,· 
GEOJoo# 

Matrix Type; 
.. Samples Received: 

Dato Analyzed: 
Analysis Reported: . . 

, Sarr1P,le D,ate, 
· S.>mplo Descliption: 

a 

9704102(1)-2001 
Soi! . 

04/W97 
Q4/30--05l05/97 

. 05108/97-

04/18197 
CDF-7 

y 

GEO ANALYTICAL ••• ENGINEERING SCIE 1?J 013/020 

t C 

Report Issued To: ,, 

Project Number: 

Project Name:. 

/ 

a I , n-

. . 
·. Parsons Engiiloo!ing Science 

19101 Villaview R'oad, Suite 300 
Cleveland, Ohia 44119 

731397.:01000 

canton Drop Forge 

• I • • 

OAs CHROMATOGRAPHY/MASS. SPECTROMETRY /:OR SEMl,VOLATILE ORo/"'flCS IN !,OIL 

COMPOUNDS RESULTS . ; RE'rORTING LIMIT 

N-Nrtrosodlm6l:hylamine ' < 100 100 
' ' Phenoi <20.0 ,:io.o 

2-Chlatophenol <20.0' 20,0 
bi,.(2-Chloroethyl)othef' '<20.• 20.0 
•1,3-0chlorobenzene <,20.0 -20.0 
1 ,4--Dlchlorobenzene -,;20.0, 20:0 
1·,2-0ichlorObeniene <20,0 20.0 
2--M<,lliytphenot <20,0 20.p 
bi,.(2'1chloroisopropyl)ether <20.0 ?-0,0 
4-Meth)'.lphenol <; 20.0 20.0 
He:mchloroethane <20.0 20.0 
~ttroso--<11-n-propytamine · < 100 -100• 
Nitrobenze,ie ,<.20.0 20.0 
lsophbrane ·<20.0 20,0 
2-NilroJ>honol -= 20.0 20:0 
2,4--Dimethylphenot <20.0 20.0 
b\$(2--Chloroe!hoxy)rTJethane <20.0 20.0 
2,4-j)ichlorophenot • ,• ,,20.0 20.0 
1,2,4-Trichlorobenzene <20.0 . 20.0 
Naphth.alere: · · <20,q 20.D 
4-Chloroa.naJine <20.0 20.0 
Hexachlorobutadiene <20.0 ·20.0 
f\:-Chlor0-3-methylphenol <20.0- 20.0_ 
2--Methylnaphthalene. ',<20,0 20.0 
Hexachlarocyclopentadfe11e <.20.0 20.0 
2,4,5-Tnchlorophenal '<20.0 2Q.O- . 
2.4,q-Trtch!orophent?I • . <20.0 20,0 
2-Chloronaphfhalene ·<~•.o. 20.0 
2-'.Nitroailaline <20.0 20,0 
Acer,aphthylene ·, <20.0 -20.0 
Dimethyl phthalate <20.0 20.0 
2,6-0inrtrotoluene <20.0 20.0 
3-Nit.roar\aiine · <20.0 20.0 
Acenaphthet,e ·<;20.0 20.0, 
2,4--Dlnilrophenol . <.100 100 
4-Nitropti enoJ <20.0' 20.0 
Dibanzofura.h <20.0 :.20'.oJ 
2,~Dinitrotofuene <20.0 20.0 

mg/Kg mg/Kg 

C 

·g2s3 Rave1,1na Rd. Suita A-7 ··Twinsburg. Ohio'44087 Pf)ono 216 g,f3:3 6990 Fax 216 9.63 69'. 

CDF013279 
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1i'216 96,J 6975 

A n a 

GEO kb# ·9704102(1)-2001 · 
Pei]e 2 crt:i 

COMPOUNDS 

Diethyl ph111alale 
• f:luorena 
4-Chloropbenytphenyt dt,e,: 
4-Ni!roanaline 
2-'Me<hyl-4,6-dlnitrophenol · 
N--f'('rtroso<liphenylamine 
4-Bnm;,pbenylphenyl ether 
Hex:achlorobenzene 
Pentachloroppenol 
Phenanttu:ena 
Anthracene · 
Cartazola . 
bl-o--butyt phthalate 
Ruoranthene · · 
Pyrene ' 
Butyl~ phthalate 
Benzo{a)anthraceno · 
3,3'-DichlorObenz:idine 
Ch~ene • . ·. · · 
bis(2-:EJllylhexyl) pht!1alate · 
Di-n-oc!yl phthalate 
Benzo(b)n~oranth\")"' 
B~k)fluoranthene 
Benzo(a)pyrene · · 
ln_deno(1,2,3-cd)pyreno 
Dibenzo(a,h)anthracen e 
Bonzo(ghi]perylene 

COMPOUND 

2-Fluorophenol 
Phenol dS 
Nitrolienzene d5 

, 2.-Ruor6biphenyf ,. 
. 2,4,6-Tribr~IT!• phenol 
. Tarphenyl d14 . . 

y 

GEO ANALYTICAL 

C 

RESULTS 

-~20'.o 
<20.0 
<20.0 , 

. <20.0. 
.qoo 
<~.o 
<:io.o· 
.<26,o· 
<.20.0 
~-20.0 
<20.0 
<20.0 
<20.0 
< 2,),0 
· 25.2 
<20.0 

'<~:-o . 
22.5 

. ,<20:0 
-<20.0 
<20.0 
:<io.o. 
<20.0' 
< 20.0 
<20.0 
<20.0 

mg/Kg 

' ¾ SURROGATE RECOVERY 

92 
84 
75., 

, 74 
87 

100 

••• ENGINEERING SCIE 

a ·1 

141014/020 

n 

REPORTING LIMIT 
' ' 

20,0, 
20.0 
20.0 
20.0 

,100. 
20.0 
20.0 
20,0 
20.0 
20.0 
20.0 
20.0 
20,0 
:.!0.0 

, 20.0 
20.0 
20.0 

. 100 
20.0 
·20.0 . 
20.0· 
20.D 
20.0 

:, 20.0 
io.o 
20.0 
20.0 

m~/Kg. 

. 4ccEPTABLE RANGE 

33 -144 
62-.120. 
80--.132 
67 - 105 
24 -135 
49-141 

• I.ndicates surrogcle recovery ou~fde ?f ea:.:eplable' range. · 
••·'•·•Analytical results for this samp/~ are estima~ed concentratlon du~ t• law surrogate ~ecovery. 

. Analytical Methodology Information 

EPA Metl1od SWB46-B2708, "T,;.t Methods for Evaluating Sotid Wast~. P~ysic~VChennical Methods" . 
. . . , : . . 

lhitial Calibration Date: 04/17/97--05/01/97 
Continuing Calibration Date: 04/30-05/05/97 · 
Ahalyst T. Lrihg . . . . 

~,. REYIEWEDAND~PROYED BY · 0~~ 
' ' ' 

• I 

C 

'9263 Rivonn~ Rd. Suho A-7 Twfnsburg, ._Ohi0• 44_oa:.7 f'hone 216' 963 6890 Fax: 216 963 69 

CDF013280 
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'5'216 963 6975 

G 

'•._.r_··. a 
-~_, 

A n 

GEO Job# 
' . Malrix'Type' 

samples Received: 
' Date f,liafyzed: 

Af\alysis Repor\e(t 
' . 

SSJ)lpl<> Date: 
-·sample =crtpti<ln:· 

a y 

. 9704102(J)-2002 . 
Sail' : . .. 

'0:41'22I97 
05/02--0519?. 
05/06/97. 

Cl,1118197 
cbFcll · 

GEO ANALYTICAL ••• ENGINEERING SCIE 1?J O 15/020 

' i_ C 

Report lssu~ To": 

a I , n 

Pa1oons Engineering Scienca 
.19101 Villavie.v Road, Suite 300 
Clovela_nd,_ Ohio.;441-19 

Project Number. 73,1397.p10J)O 
. ·! • 

Project Name: . .' 
0
Can~n Drop.Forge 

GAS 'cHR6MATOGRAPHY/MASS SPECTROMETRY,FORSE.MI-VOLJ\TILE ORGANICS IN SOIL 

, COMPOUNDS RESlJLTS REPORTING LIMIT . , ',, 

N-Nitre;>~odimef:nyJamina <1DO .·JOO, 
Ph<ool <20.0. 20.0 
2--Chlorophenol .. '< 20.0 20.0 
bis(2-Chloroethyl)ether ' · <20.0 20.0. 
f.3-0ichloro!le!lZ"'1e "<20.0 ~.ti 
1,4-0khlorobe<izene · ·' <20.0· 20.0 
1,2-0ichJorobenzene ,<20.0 , 20.0 
2-Metl>ylphB<Jol. <20,0 20.ci, · 
_bio(2-chioroisopropyl)other '<20,0 20.0 
'4-M.eth):lph~ol · ' <20.0 20.D 
Hexachloroethane <20.0 . 20,0 

· N-Ni!roso-di-n-pro~ylarnine < 100 100 
· Nitro benzene• ' ' <20.0 20.0 
IsophoroO-S <20.0 20.0 
2.~Nitrophen<?I <20.0 20.0 
2;4-llirnethy1phenol , ~20.0 20.0 
bis(2'Chlo'roethoxy)methane' <20.0 .20.0 

,2,4-0fchlorophenol · . <20.0 20.0. 
1,2,4-Trichlorobenzene < 20.ff 2.0.0 
Na~h!halene <20.0· 20.0 
4-Chloroanarme <20.0 20.0 
He::,;achlorobutadiene ! <20.0 20,0 
4-:chloro-3-methy!ptienol <20.0 ,, 20.-q 
·2-Methylnaphthale~a ' <20.0 , 20.0 

, : Hexachlorocydopentadienf:1 <·20.0, 20.0 
2,4,5-Tnchlorophonol. <:20.0 · -20.0 
2.4,6-Trichlorophenol • <20.0 20.0 
2-ChtoronaphthalenEI <20.0 20.0 
2-Nltroanaline <20.0 20:0 
Acenapht,h'y!ene <20.0 20.0 
Dimethyl ph!halate <'20.0 20.0 
2,6-0;lhttrotoluene: <20.0 20.0 
J:Nltr'oanaline <20.0 ·. 20.0 
AcenaP..hthet,e 1 <20.0 ". 20,0 
2,4-0fnitrophQl'J.ol ~ 1.00 100' 

. 4--Nitrophenol :" 20.0 20.0 
Qlbenzorur~n <20.0 ·.20.0 
2. 4-Dinltrotbluene <20._0 20.0 

mg/Kg mg/Kg 

C 

·9253 Ravanna Ad.• Suiia A-7 • Twi·n5bu_rg, Ohi~ 44087 • PhonEl 2·16 963 6990 Fax 216,.9E_;3 .69J 
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0 A n 

, GEO Jot,;, 9704102( J )-2002 
· Page·2 of2 

COMPOONOS 

J;)iethy1 phthalate 
Fluorerie . 
4--Chlwophenylphenyl etliei 
+Nitroanaline ·' 
2-M<>lhyH,6-dinitrophenol 
N-f'l~qdiphenyfamine· .·. 

·4-f3romphen,rtphenrt .ether 
Haxachlrirobenzene 
Pentachlorophenol · 
Phenartlhrena. 
Anthrncefl8 
Ca>bazo!e 
Dl-n-butyl pJ\thelat~ 
FluoraJ)tl1 e!1a. 
Pyrene 
'ButyJ•be'<l:zyl phthalata 
Benzo(a )arrthracene 
3,3'--0lchlorobenzldihe ' 
Chrysefle _: . 
bis(Z-Et!iylhe:xyl) phih>,fa;e · 
DkK,ctyl phthalate 
Benzo{b)fluoranthene, , _ 
Benzo(k]tluoranthen€ 
'Berizo{?)pyr~e 
lndeno{1,2,3-<:d)pyrene 
Dibetrzo(a,h)anttJracene• 
Benzo(ghi)Perylene 

,a y i 

RESULTs 

f20.0 
<20.0 
<20.0 

'<20.0 
<; 100 • I 

<;20.0 
'<20.0 
<20.0 

- <20.0, 
<20.0 
<20.0. 
<'20.0 
<20,0 

- · < 2.0.0 
2•.5,. 

<20.0'. 
<'20.0 , 

< 100 · 
25.B 

<20.0 
<20.0 
<20.0 
<·20.0 

"<·20.p 
<20.0 
<2Q.O · 
<20.0 

,mgll(g 

C 

% SURROGATE RECOVERY 

2-Auorophenol 75 
Phenol d5 . 59~ 
Nltrobenzene d5 72~ 
2-Fluorobjphenyl 102 
2,4:&-Tr1bromophenol· . , 85 

. Terphenyi d14 •· ;,. - 92 _ 

a 

. ' 

I , 

REPORTJNG LIMIT 

20.0 
. 20.0 

l 20.Q +' 

'1~0 

20.0 
20.0 
20.0 .. 
20.0 
20.• 
20,0 
20,• 
·,20,0 
20.• 
w.o 
20.• 
20.• 

100 
20.0 
20.0 
20.• 
20.0 
20,0 
20.0 
20.0 
20.0 
20,0 

tng/Kii' 

ACCEPTAl,LE RANGE 

33-144 
62- 120· · 

- 80-132 
67 -105 
z4''..135 •. 
4'!-141 

• Indicates _sumjgate recovery olltsid0 of ~cceptable range. . 1 • . 

-A.natyti~f re;;utts fof this .sa_mple ¥e estimat9d concentration due to low s.urrogate rec-ovary. . . . . 

Analy!ical Mell.xlolol/Y fnfomiation 

EPA
0

Method"SW$46--82709, 'Test Msthodsfor Evaluating Solid Waste, ·Physic,aVChemical Metoods" 

Jnllial Calibration Dati,: 0si01/97 
continuing Calibration Date: 05/02--05/97 
Analy$t T. l.2ng" · ' : . _ 

REVIEWED AND APPROVED 0Y c11~~]'1l\J;lJ'W\' 

n C 

9263 A.av.enna Rd. Suite· A-? ·1winsb'urg,_ Ohio -44007· PhonB 216 ·a··sa £990 Fa.x. 21t1 963 697!: 

CDF013282 
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GEO Job# 
Matrixiype: 

Eamples Received:· 
Date Analyzed: 

.. Analysis Reported: 

Sample Dote: . 
Sample =,iptron: 

a 

9704102(1<)-2003 
Soil' 
P4122/!J7 
.0q/02--05/9.7 
05/00/97 

04/l!l/97 . 
CDF-11 

y 

GEO ANALYTICAL ••• ENG!h'EER!NG SCIE lilJ 017 /020 

C 

Report Issued To:, 

Project Number. 

a n 

• • I • 

' Patsons E.n9i11aering Science 
19101 .Vlll;qview Road, ·suite 300 
Cleveland, Ohio +!119-

73'1?97.01000 

Canton Drop Forge 

GAs CHROMA.TOGRAPHY/M:ASS SPECTROMETRY FOR SEMI-VOI.ATil.:E ORGA.NICS iN SOIL ' . . . . . \ . . . 

COMPOUNDS' RESULTS REPORnNG LIMIT 

N-Nitrosoolmathy/amina ;< 1!)0. . 100 
Phenol ~:· <20.0 20.0 
2-Chlorophenol <20.0 20.0 
bls(2-Chlor6et!,yl)ethe< ·,<;20,0 '20.0 
1,3-Dlchlorobenzei,e <20.0 20,0 
1·,4-Drchiorobenzene <20.0 : 20,.0 
1,2.:.0[chloi-ob'enzene <20.0• 20.0 

. 2-Methylplienol · , <20.0 ,20.0 , 
bis(2-Chloroisopropyl)etoor. ,c:;2Q,O. ·20.0. 
4-Methylphenal · <20.0 20.0 
Hexach.lorosthane , <20.0 . 20.0 

. N'Ni!roso-o i-fli'{'O pylam in e <,100 100 
Nltrobenzene <20.0 ' 20.0 
lsophorooe <20.0, 20.0 

· 2-Nitroph"enol . ~20,0 20.0 
2,4-Dimathylphenol <i0.0 20.0.'. 
l?is(2-Chloroetlloxy)metliane <20.0 20.0 
2, 4-0(chlorophsho I ,<20.0 QO.O 
1,2,4-Trichlorobenzene <2.0.0 20,0 
Naph1haiene <20.0 20.0 
4-Ch!oroanallne <20.0 ,20.0 
. H eiaicn Io ro btila<iiene <20.0 20.Q 
4-Chloro-3-methylphenol ·<2Di-0 20.0 
2-Meihyil]aphthe!one <~.0- 20.0 

: rfex?cillotocydopefltadiene <20.0- 20.0 
· 2,4,S..:rrlchlorophenol <20.0' 20.0 

2.4, fl-Trichlorophen91 <20,0 20.0 
2-Chlorohaph1halen·e <20.0 20.0 
2--N1troahali110 <20.0 20.0 

·Acenephtl1ylene <20.o 20,0 
Dfrne1hyl p~alate ~20.0 20.0 
2,&-Dinitnofrilllene · <20.0 20.0 
3--N~D~ha)in.e · <20.0 20.0'-
Acenaph1hene <20.0 ·20,0 
2,4-0initrophenol < 100 ·, 100-
4-Nitrophenol <20.0' 20.0 
Dibenzofurao <20.0· 20,0 

: 2,1-0tnlttololu,ene ·<20.0 .20:0 

ni!IIK!i _mg11<g 

C 

9"263 R'avanna fld. • SLite A.-7 ~win_&ti~rg. Ohio +40B7 '-iPhone 210. 963 6~ij0 ~ f~x 210 963 6.97!: 

CDF013283 
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G E () A n a y . t C a I , 

,C.E 
. I) 

GEOJob1f1 97f;4102(K)-2903 
'Page2 of2 

COMPOUNDS 

Dlethyl plllbalate 
Fluorene 
4-Chlorophenylphenyl ether 

.. 4-N~n.i.r:me . · · 
2-Methyl-4,6-<linilroph'onol 
N-Nitr'!'iodip~enytamine 
4-Broniphenylphenyl ethac 

• Hexachlorobe=,ne 
. Pentaetilorophenol 
Phenanthrerie 
Anthracene. 
CarbazQ~. . 
ffi.n..buly1 phthalate 

· Fluorantheiie 
Pyrei,e 
13utyl P€l\Z)'1 phthala1e 
Bem:o(a)anthracene 
3,ai--olchlorobanzidine 
Cluyseoe 
bls(2-8:li)1hexyl) phthalate 
Di-n-octyf.pht!]alate 
Benza(b )fluorinthene 
Benzo(k)Huoiaothene 
Benzo{o)pyrene 
Ind eno(1,2, 3-<od)pyrehe 
Oi.benzo(a,h)anthracene 
Benzo(ghi)perylene 

COMPOUND 

RESULTS' 

qo.o 
<20.0 
< 2()_0 
<20.0 

.< 100 
-<20.0 

· <20.0 
<20.0 
<20:0 

. <20.Q 
<2•.o. 
<20.0: 
<20.0 
<20;0 

225 
<2D'ci. 
< 20.0 

.< 100 

221 
,<.Z0.0 
<2D.0 
<20.0 
<2o.o:' 
<20.0 • 
<20.0 
<20.0 
<20.0 

. ,tog/Kg 

¾ SURROGATE•RECOV~RY 

2-Fluoroph,en• J BO 
Phenol aS 60' 

· Nitro benzene us 75• 
2--Fluoroblphenyl 92 ·. 
2.4,8-Tribromophenol 71 

· Te!J)henyl-d14 . 94 
* Indicates surfogate recovery outsid0 of acceptabla·rang.e . .' 

REP.ORTlNG LIMIT 

20.0 
20.0 
20.0 
20,0 

1po 
20.0 
20;0 

: 20,0 
20.0 
20.0· 
20.0. 
20.0. 
20.0' 
20:• 
20.0 •, 
20.0 
20.0 

100 
20.0 
20.0 
20.D 
20.0 
20.0 

.2D.D 
· 20.D ·. 

20.0· 
20.0 

mg/Kg 

. ACCEPTABLE RANGE 

33 .·144 . 
.-62-120 

ao·-132 
67 -105' 
24-135 

'49-141 

,.,._l\.nafytical resul'l:5 for this sample are estimated coocerrl:tatirxi duet~ low _surrog~te rec-0very_ 

Analytical'- Mettioefology lnforiktion 

' 
EPAMethod SWB48-8270B1 "Test Meth.ods' for EYUIUafing Solid Wasts, Physica\JChemical Mettiods ... . '. . . . . ' ' 

lnrl:ial Calibration Date: 05/01/97 
Contlnuing·Caflbration 'bate: 05/02--05/97 
Allelyst,T. Lang .. 

,· REVIEWED IWD APPROVED BY ~--'~-....n&lwucw. :WC\·'N--"-r_Jlwro_,__' L'c,",,P._"--1-•4-, ----------

9203 R!ivanna Rd ... S'uito ·A-7.• Twin.sburg, Ohio 44'08_7 

n C 

CDF013284 
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GEO Job#' 9704102(]_)-X/04 
MalrixType: Soil 

Semples Received:· 04/Z2197 
Date Analyzed: 05/fW97 

Analysis Reported:· \ 05/06/97 

Sainplenate: . 
S,,mple 'Descr1plloo: 

04/18197 
COF-10·· 

y 

GEO ANALYTICAL ••• ENGINEERING SC!E li/J 019/020 

t i .c a I , n 

·, Repoil Issued To: Par.ion.s Engineering <iclence 
. 1~101,Vtllav-lew Ro.ad, 'S'uite ~Od 

.. Clevelar>d, Ohio 44119 

Projoc! fl/umber; 

Projecl Name: 

731397.01000 

Canton Drop Forge 

GAS CHROMAT_OG°i,APHYIMASSSPEGTROMETRYFOR SEMI-VOLATILE ORGMJICS IN SOIL 

COMPOUNDS .. RESULTS REPORTING_ !dMIT 

N-NltrosO<!irnethylamine < 100 100-=· 
Phenol <20.0· 20.• 
2-Chloivphenol .. ·, '< <20.• 20.• 
bls(2.-Chloroethyl)ettier <20.0 20.0 
1,3-0ichlorobenzene <20.• 20.D 
1,4-Dichlo['Qbenzen.e <20.0 20.0 
1,2-Dlchlorobenzene <:20.0 20.0 
2-t.lethylphenol < !20~0 20.0 

. bls(2-Chloioisop[opyl)ether , 421J,O 20.0 
. 4-Me!flylphenol <20~0 20.0 
· Hexac::hioroethahe ·· <20:0 20.0 

N-NrtrOSo-d!-n-propylamine · < 100 100 
Nitrob<>nzene < 20:0 · 20.0 
h;ophoron8 ·<20.0 20.0 
2.-Nitrophenol <20.0 20.0 

. 2,4-0irnethylphenol- , <20.0 20.0 
bis(2-Chloroethoxy)methane ', <20.0 20.0 
2,4-0ichforophanol <20.0. 20.0 .·, 1,2,4-Trtchlorobenzei:,e ' <-20.D 20.0 

- Naphthalooe <20.0 20.0 
4-Chloroanalins ·<2.0.0 20.0 

· Hexachlorobutadiene <20.0, 20.0 
4-Chloro-3-n1e1hylp~enol . ;· <20.D .20.0 
2-Methylnapl,thalene · ·<20.0 2D.0 
Hexech1?rocyck.ipe(ltadiene <2•.o 20.0 
2,4,5-Tlichlorop~enof <20!0 ,20.0· 
2141 6--Tr.ich{oropheriol <20.0 20.0 
2-Chloronaphthalena . <20.0 20.0 
2-Nltroanalin1> ~20.0 .: 20.0 
:AeetJaphthylene ·,.::20.0 · · 20.0 
Dimethyl phtnalate <•20.0 -20.0 
2.6-Dinltro!oluene ~20.0 20.0 
3--Nrtro_a;1.Bfir1a · qo_o· 20,0 
A?enaPh/flene < 20.0 20.0' 

: 2, 4-0inltropnenol < 100 100 
4-Nitropheno\· <20:0 ·20.b 
Dibenzoruran <:20.D 20.0 
2, 4-Dini!rotoluane <20.0 ,20.0 

mg/Kg mlJli'ih 

C 

9263 Ravanna Rd.• Suito A-.7. Twin~sburg, Oh.io ·44067_ - Phpna 2,'16 _963 69~ •- • Fax 216 963 697 

' CDF013285 l 
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G E 0 A n 

GEO Job# · 970,l_102(L}-2004. 
Page2 of2 

COMPOUNDS

Diethyl phthala\e 
Fluorene · : 
~hloroph811ylphenyl'elher 
+Nitroanallne 
2-Methyl-4,6-dinitfophenol 
N-Nnrosoalphsnylamlne 
4-Bromphenylplieny! ethoc 
Hexachlorobenzehe 
Pentachloroptienol 
Phenanthrene 
Anthracene 
Csrbazole 
[);-<i-butyl ·phlhalate 
Fluorantnene 
Pyreo~ 
Butyl bera:yl' phtl;>alat.•• 
Benzo( a)anthrecene 
3.3'-0k:hlorobenzidine 
Chrysene· ·. 
bis(2-Ethylhexyi) phtt]alate 
D~n-odyi phthala!e 
!,enzo(!, )ftuomnlhena ·. 
Benzb(k)ftuorantheoe 
Behzo(a)pyrene ·. 
lnde~o( 1, 2.3-co)pyrene 
Dlbenzo(a,h)anthracene 
Benzo(~hi)perylene 

COMPOUND 

· 2..flu'orophenol 
Phanol d5. 
Nitrobef!Zene d5 
2--Ruorobiphenyl 
2.4:B-TrlbroQrnphenol 

a. . I y I .. 

RESULTS 

·<20,0 
< 20.IJ 
<'.?,0.0 
<20.0 

.< 100 
<20,0 
<20.0 
< 20.0 
<20,0 
<20,0 
<20,0 
<20.0 
<20.0 
<20,0 
<20,0 
<20.0 
<20.0 

<100 
< 20-.0 

"20.0· 
<20.0 

. < 20_0 
I -< 20.0 

<20.0' 
<20.0 
< 20;0 
<2Q.:O 

. miJIKl! 

C 

'·. 

'/. SURROGATE RECOVERY . : . ' 

· 88 r , 
76' 
90 
98 
98, 

. T orphenyl ·014 . 8Z 
• rndlcates surrogate recovery outside of acceptable range. 

'. 
An~!~ Mettioctology lnfomnation 

a I ' 

REPORTING t'lr.1rr 

io.d 
20.0 
20.0 
20,0 

100 ·. · 
20.0:. 
20.D 
20.0 
20.0--
20,0 
:;!0.0 
20.0 
20,0 
20.0. 
20.0 
20.0 
20.0 

. 100 
20.0 

• 20.a 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0. 
20,0· 

m1fKg. 

, .. 

flCCEPTABLE RANGE 

33 -144 
ez~ 120 
so -132 
67 --105· 
24-135. 
'49 -141 

EPA Method SW84p-827QB, "Test Methods.for E..:l~a\ing SoliclWaste, Phy,iicaVC:hernical Methods" 

IAitia!CanbratiOn·Date: 05/01/97, · 
· Continuing Calibrirtion Date: 05/02/97 
'_Ahalyst T: Lang 

REVIEWED f'ND APPROV<cD BY~. --'C'='"!-"'-C.,.:"-·-'. '-'-''-'-'~--=· ..,..=~· ~---------~-.,....----

n 

9263 Ra\/enna Rd.• Suitei·A-·7 Twinsburg, Ohio 44087 Phona.216 963 8990 Fax 216 963 697 

'· CDF013286 
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G E 0 A n a y t C .a I • n C 

·e,.·E 
Report l'"!ued To: ParsonS.Engin~ng Science 

19101 Villavfew Road,$uit,, 30fi 
• I 

GEO Job# 
. Matro; Jj'pe: 

Samples Received: 
Dale Analyzed; 

,Analysis Reported:, 

sar;np1e.oate.: • . 
Sample °""':"'PIion: 

,97?4102(C)'1995_ 
Soi . ·. · · 
04!Z2i97 
04130-05/D2i97 
05/06/97· 

Q,(118/97'. 
CDF-1 

Cleveland, Ohio 4411.9 . 

Project N~;,,i,ei-: 

Project_Name: ·canton Drop Forge 

· I. · I' · · ! · 
GAS CHfl.OMATOGRM'I-IYIMASS ~PEClROM,lc!RY FOR SE_Ml-VDLATILE ORGANICS IN SOIL 

COMPOUNDS RESULTS REPORTING LIMIT 
.. .. 

N--Nttro~odimethytamine <100 ,, 100 
Phenol. <20.0 20,0 
2~hlorophen• I <20,0· 20.0 
bis(2-Chloroelhyl)elher <20.0 20.il 
1,3-0ichlorobenzene <20.0 ·.20.0 
1,4-0ichforobenzene ·<20.0' 20.'o 
1,2-0lchloro~enzene < 20.0 20.0 
2-Methylphenol <20.0 20.b' 
l>IS(2-;Chloro I so'prtipyl)elher · <20.0 20.0 

. 4-MelhylpQonol ·<20,0 20,0 
Hexach!oroe-thru\13 <20,0 20.0 
N-NrtroSlHii-n-propyfanu"hs < 100 100 
Nitrobenzene ~20.0 20.0· 
t~ophorone · <20.0 20.0 
2-Nilroph"1l• I · <20.0 20.0 
2.4-Dimelhylph'enol < 20.-0 20.0 
bis(2-Chloroetnoxy)methar\e <2q.o 20,0 
2.4-D.ichlorophenol <20.0 20.U 
1.2,4-Tr'ichforobenzen~ <20.0· 20,0· 
Naphthalerie -<.20.0 20,0 
4-ChlOfoanaJine <20.0 20.0 
Hexachiorobutadiene ' ,;,20.0 20.0 
4-Chldro+mothylphenol ·<20.0 20.0 
2-1/le!hyjnaphthalone <20.0 20.0 
HexachJoFocyclo?t::ntadiene <2o.o· 20,0 
2.4 ,5-Trichlorophenoi <20.0. 20.0 
2;4,6-Tnch.lorophenol <20.0 20.0· 
2-Chloronaphlhalena <20.0' 20.0 
2-NitrOanalir-ia <20.0 20,0 
Acenephthiolene . <20.0 •20.d 
Dimethyl phthalata . <20.0 20.0 
2.B>Dinitromluene 'i 2P.O . 20.0 
3-Nitroanaline <20,0 . 20.0 
A.cenaphtlierie <20.0 . 20.0 

· 2,4-0initrophei,df ~
1100 100 

· 4-Nilrophenol ' · <20.0 20.0 
·· Dill"er,wfuran <'..!0,0 20.0· 

2,4-Dinltrntolu_ene <2Q.O 20.0 

• 
rugll<g mg/Kg 

9263 flaven.rla fi:d.1 ; S~
1
IU A-7 Twins.burg, Ohlo ,4408.?. Phone 216 963 6,990 Fax 216 963 6975 

CDF013287 
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APPENDIXB: 

RESULTS OF GEOTECHNICAL ANALYSES 
AND STABILITY TESTING 

FROM APPLIED CONSTRUCTION TECHNOLOGIES, INC. 

FOR 

CANTON DROP FORGE, INC. 
CANTON, OHIO 

MAY1997 

P ARESCI.J597 ffiee/EJK7-7 
PARSONS ENGINEERING SCIENCE, INC. ------------' 

CDF013288 
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lA"C \1 ·~ \-=-=¥ \ .. · T f 
'-:,,"'~_,- ENGINEERING • TESTING • INSPECTION 

APPLIED CONSTRUCTION TECHNOLOGIES, INC. 
21D HAYES DRIVE • SUITE C • CLEVELAND, OHIO 44131 (216) 459-TEST FAX (216) 459-8954 
478 E. EXCHANGE ST. • SUITE 202 • AKRON, OHIO 44304 • (216) 253-TEST • FAX (216) 253-3462 

Parsons Engineering Science, Inc. 
19101 VillaviewRoad, Suite 301 
Cleveland, Ohio 44119 

Attention: Mr. Rick Volpi 

May 12, 1997 

SUBJECT: LABORATORY TEST RES UL TS 
OILY CLAYEY GRAVEL AND SAND FROM 
CANTON DROP FORGE 

ACT PROJECT NO. 9705.08 

Enclosed are the laboratory test results which have been completed on the sample of black 
oily clayey gravel and sand which was submitted to us on April 18, 1997. Reportedly the 
material is from Canton Drop Forge and the material is to be placed v,ithin a clay lined and 
capped cell for biological treatment. 

It is our understanding that in its present condition the material is very difficult to work 
with and is not e>.-pected to be stable enough to construct a compacted clay cap over it. 
To improve its stability, we mixed various mixtures of lime and fly ash into the oily waste 
material. The granular nature of the material made it unsuitable for compression testing; 
therefore, the stability of the oily waste and the various mi>.-tures of lime, fly ash, and 
waste were determined by conducting California Bearing Ratio tests (ASTM Dl883). 
The test results are su=arized below: 

Oily Waste without Lime and Fly Ash 
Oily Waste with 2 % Lime and 10% Fly Ash 
Oily Waste with 6 % Lime and 22.5 % Fly Ash 
Oily Waste with 10 % Lime and 35 % Fly Ash 

Compacted Density 
127.8 pcf 
120.9 pcf 
115.5 pcf 
108.4 pcf 

CBR 
2.7 

10.4 
10.0 
9.3 

The test results indicate that the stability oft11e material can be greatly improved with the 
addition of minor amounts of lime and fly ash. The stability of the mixture did not 
improve when larger amounts of lime and fly ash were used. 

CDF013289 



L4B0RATORY TEST RESlITS 
OJLJ' CL4rEr GRAIELA.\D.\'.4.\"D 

FRO.\! C4STO.\' DROP FORGE 

Based on the test results, a properly blended mixture of the oily waste ,,1th 2 % lime and 
10 % fly ash would be e\.-pected to compact readily and be stable under normal 
construction equipment. 

Should you have any questions concerning these test results, please do not hesitate to 
contact us. 

APPLIED CONSTRUCTION TECHNOLOGIES, INC. 
by: 

~~ 
Drrector of Engineering 
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CRITERIA FOR SCREENING 
ALTERNATIVES FOR 

CANTON DROP FORGE, INC. 
LAGOON #I RE-CONSTRUCTION AND BIOCELL 

DISPOSAL PROJECT 

Described below are the criteria used for screening the six ( 6) alternatives considered for 
the CDF Lagoon #! re-construction and biocell disposal project and their applications in 
evaluating these options. 

Economic Impact 

This criterion considers budget-level unit costs of implementing the six alternatives. These 
analyses take into account the total costs for addressing the Lagoon # I re-construction and 
disposal ofbiocell material, divided by the estimated volume of the biocell (i.e., about 4,500 tons). 
The calculation also takes into account any credits which may be realized for re-use of the biocell 
material. 

Rating structure I is> $50 / ton 
2 is $33 to $50 I ton 
3 is $25 to $35 / ton 
4 is $10 to $25 / ton 
5 is $10 / ton 

In Option a, costs to test, load, transport, dump (including excise taxes) the biocell 
material are projected at over $40/ton. Additional expenses are required to reconstruct 
Lagoon#!, estimated at over $15/ton. (Note: this estimate will also be used for Lagoon #! 
re-construction in Options b, c, d and e), resulting in a total of over $55/ton. 

In Options d and e, costs to test, screen, fluidize ( optional only), load, transport and 
transfer the material are partial offset by the value the receiving facility placed on it. About 
$40/ton in total costs (including those for Lagoon #1) are partial offset by credits of about $5/ton 
for recovered hydrocarbon value in Option d and about $ I 5/ton for displaced raw materials 
needed in Option e. 

Please refer to Table 4 for costs estimated for Option f(about $33/ton). 

Schedule Impact 

This criterion considers the total time, commencing from CD F's authorization, to complete 
engineering, procurement, permitting (or other third-party approvals), implementation and closure 
of the alternatives. 

Rating structure 

P ARESCL/597/Dee/EJK7-7 

I is > 8 / months 
2 is 6 to 8 months 
3 is 4 to 6 months 
4 is 2 to 4 months 
5 is <2 months 

PARSONS ENGINEERING SCIENCE, INC. 
- 1 -
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It is envisaged that, since Options b, c and f are largely within CDF's control and for 
Option a significant delays are not anticipated getting landfill approval for disposal of this 
(previously characterized) non-hazardous material, these actions can be completed within 2 to 4 
months. Options d and e are anticipated to require longer periods chime to test, verify quality, 
get third-party approvals (i.e., from Ashland or asphalt plant) and to fit within their operating 
schedules. To avoid subsequent re-handling of the material, direct feed to their presses will be 
required, causing delays in completion. 

Technical Feasibility 

Technical feasibility takes into account the implementability of the proposed options. The 
rating is entirely subjective with factors identified regarding the ease or difficulty anticipated. 

Rating structure I is very difficult to implement 
2 is somewhat difficult to implement 
3 has neutral difficulty for implementation 
4 is reasonably easy to implement 
5 is most easily implemented 

It is anticipated that Options a, b and f will be reasonably easy to implement. Although 
there are small risks of failure, these approaches has been completed many times without 
significant problems. Options c and e have also been attempted before, but the risks of failure 
(from experience) are higher. For Option c, long-term degradation of the stabilized material may 
produce undesired results (i.e., leaching and/or structural failure), due to exposure to traffic and 
the elements. For Option e, difficulty in maintaining stability of the subject material has not been 
tested and, hence, is uncertain. Option d poses the greatest risks of potential failure, primarily due 
to the variability in hydrocarbon content, texture, sizing, etc., of the material and the degree of 
pre-processing which will be required to ensure its satisfactory use in this application. Further 
consideration of Option d is probably unwarranted. 

Stakeholder Acceptance 

In this criterion, we attempt to evaluate the acceptability of each option to the myriad of 
parties which (may) have an interest in this project. The assumed stakeholders are: CDF; 
regulatory agencies, including Ohio EPA and USEPA; potential customers, including Ashland or 
the asphalt plant; and neighboring property owners. 

Rating structure I anticipates potentially insurmountable objectives 
2 anticipates some objection 
3 is neutral with regards to acceptance 
4 is generally acceptable 
5 projects complete acceptance 

Most of the options ( a, b, d and e) are perceived to be neutral with respect to 
acceptability; there are no known issues or concerns which could prohibit their application. 
Option c is perceived as potentially less acceptable since the stabilized material will be placed in 
areas subject to traffic and scrutiny (see also the concern regarding long-term stability). Option f 
is perceived as the most acceptable in that it permits CDF to address two issues simultaneously 
(i.e., with one set of actions), does not involve external scrutiny and leaves no biocell material 
exposed to traffic, the elements or scrutiny. 

P.ARESCL/597/Dee/EJK7-7 -2-
PARSONS ENGINEERING SCIENCE, INC, 

CDF013297 



Permitting Requirements 

This assessment addresses the probable need for permits or third-party approvals. 

Rating structure 1 anticipates substantial/very difficult requirements 
2 anticipates somewhat difficult requirements 
3 anticipates moderate requirements 
4 anticipates minor requirements 
5 anticipates no penmitting required 

For Options, c and f, no external approvals or permit requirements are anticipated. For 
Options a, d and e, third-party approvals are required from the receiving facilities. 

PARESCU597/Dec/EJK7-7 - 3 -
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ABSTRACT 

A ground water pollution potential mapping program for Ohio has been developed under 
the direction of the Division of Water, Ohio Department of Natural Resources, using the 
DRASTIC mapping process. The DRASTIC system consists of two major elements: the 
designation of mappable units, termed hydrogeologic settings, and the superposition of a 
relative rating system for pollution potential. 

Hydrogeologic settings form the basis of the system and incorporate the major 
hydrogeologic factors that affect and control ground water movement and occurrence 
including depth to water, net recharge, aquiJer media, soil media, topography, impact of the 
vadose zone media and hydraulic conductivity of the aquifer. These factors, which form the 
acronym DRASTIC, are incorporated into a relative ranking scheme that uses a combination 
of weights and ratings to produce a numerical value called the ground water pollution 
potential index. Hydrogeologic settings are combined with the pollution potential indexes to 
create units that can be graphically displayed on a map. 

Ground water pollution potential mapping in Stark County resulted in a map with symbols 
and colors which illustrate areas of varying ground water contamination vulnerability. Nine 
hydrogeologic settings were identified in Stark County with computed ground water 
pollution potential indexes ranging from 99 to 199. 

The ground water pollution potential mapping program optimizes the use of existing data 
to rank areas with respect to relative vulnerability to contamination. The ground water 
pollution potential map of Stark County has been prepared to assist planners, managers, and 
local officials in evaluating the potential for contamination from various sources of pollution. 
This information can be used to help direct resources and land use activities to appropriate 
areas, or to assist in protection, monitoring and clean-up efforts 
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INTRODUCTION 

The need for protection and management of ground water resources in Ohio has been 
clearly recognized. About 42 per cent of Ohio citizens rely on ground water for their drinking 
and household uses from both municipal and private wells. Industry and agriculture also 
utilize significant quantities of ground water for processing and irrigation. In Ohio, 
approximately 700,000 rural households depend on private wells; 33,000 of these wells exist in 
Stark County. 

The characteristics of the many aquifer systems in the state make ground water highly 
vulnerable to contamination. Measures to protect ground water from contamination usually 
cost less and create less impact on ground water users than clean up of a polluted aquifer. 
Based on these concerns for protection of the resource, staff of the Division of Water 
conducted a review of various mapping strategies useful for identifying vulnerable aquifer 
areas. They placed particular emphasis on reviewing mapping systems that would assist in 
state and local protection and management programs. Based on these factors and the quantity 
and quality of available data on ground water resources, the DRASTIC mapping process (Aller 
et al., 1987) was selected for application in the program. 

Considerable interest in the mapping program followed successful production of a 
demonstration county map and led to the inclusion of the program as a recommended 
initiative in the Ohio Ground Water Protection and Management Strategy (Ohio EPA, 1986). 
Based on this recommendation, the Ohio General Assembly funded the mapping program. A 
dedicated mapping unit has been established in the Division of Water, Ground Water 
Resources Section to implement the ground water pollution potential mapping program on a 
county-wide basis in Ohio. 

The purpose of this report and map is to aid in the protection of our ground water 
resources. This protection can be enhanced partly by understanding and implementing the 
results of this study which utilizes the DRASTIC system of evaluating an area's potential for 
ground-water pollution. The mapping program identifies areas that are more or less 
vulnerable to contamination and displays this information graphically on maps. The system 
was not designed or intended to replace site-specific investigations, but rather to be used as a 
planning and management tool. The results of the map and report can be combined with 
other information to assist in prioritizing local resources and in malting land use decisions. 
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APPLICATIONS OF POLLUTION POTENTIAL MAPS 

The pollution potential mapping program offers a wide variety of applications in many 
counties. The ground water pollution potential map of Stark County has been prepared to 
assist planners, managers, and state and local officials in evaluating the relative vulnerability of 
areas to ground-water contamination from various sources of pollution. This information can 
be used to help direct resources and land use activities to appropriate areas, or to assist in 
protection, monitoring and clean-up efforts. 

An important application of the pollution potential maps for many areas will be to assist in 
county land use planning and resource expenditures related to solid waste disposal. A county 
may use the map to help identify areas that are more or less suitable for land disposal 
activities. Once these areas have been identified, a county can collect more site-specific 
information and combine this with other local factors to determine site suitability. 

A pollution potential map can also assist in developing ground-water protection strategies. 
By identifying areas more vulnerable to contamination, officials can direct resources to areas 
where special attention or protection efforts might be warranted. This information can be 
utilized effectively at the local level for integration into land use decisions and as an 
educational tool to promote public awareness of ground water resources. Pollution potential 
maps may also be used to prioritize ground water monitoring and/ or contamination clean-up 
efforts. Areas that are identified as being vulnerable to contamination may benefit from 
increased ground water monitoring for pollutants or from additional efforts to clean up an 
aquifer. 

Other beneficial uses of the pollution potential maps will be recognized by individuals in 
the county who are familiar with specifk land use and management problems. Planning 
commissions and zoning boards can use these maps to help make informed decisions about 
the development of areas within their jurisdiction. Developments proposed to occur within 
ground-water sensitive areas may be required to show how ground water will be protected. 

Regardless of the application, emphasis must be placed on the fact that the system is not 
designed to replace a site specific investigation. The strength of the system lies in its ability to 
make a "first-cut approximation" by identifying areas that are vulnerable to contamination. 
Any potential applications of the system should also recognize the assumptions inherent in the 
system. 

SUMMARY OF THE DRASTIC MAPPING PROCESS 

The system chosen for implementation of a ground water pollution potential mapping 
program in Ohio, DRASTIC, was developed by the National Water Well Association for the 
United States Environmental Protection Agency. A detailed discussion of this system can be 
found in Aller et al. (1987). 
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The DRASTIC mapping system allows the pollution potential of any area to be evaluated 
systematically using existing information. The vulnerability of an area to contamination is a 
combination of hydrogeologic factors, anthropogenic influences and sources of contamination 
in any given area. The DRASTIC system focuses only on those hydrogeologic factors which 
influence ground water pollution potential. The system consists of two major elements: the 
designation of mappable units, termed hydrogeologic settings, and the superposition of a 
relative rating system to determine pollution potential. 

The application of DRASTIC to an area requires the recognition of a set of assumptions 
made in the development of the system. DRASTIC evaluates the pollution potential of an area 
assuming a contaminant with the mobility of water, introduced at the surface, and flushed into 
the ground water by precipitation. Most important, DRASTIC cannot be applied to areas 
smaller than one-hundred acres in size, and is not intended or designed to replace site specific 
investigations. 

Hydrogeologic Settings and Factors 

To facilitate the designation of mappable units, the DRASTIC system used the framework 
of an existing classification system developed by Heath (1984), which divides the United States 
into fifteen ground water regions based on the factors in a ground water system that affect 
occurrence and availability. 

Within each major hydrogeologic region, smaller units representing specific hydrogeologic 
settings are identified. Hydrogeologic settings form the basis of the system and represent a 
composite description of the major geologic and hydrogeologic factors that control ground 
water movement into, through, and out of an area. A hydrogeologic setting represents a 
mappable unit with common hydrogeologic characteristics, and, as a consequence, common 
vulnerability to contamination (Aller et al., 1987). 

Figure 1 illustrates the format and description of a typical hydrogeologic setting found 
within Stark County. Inherent within each hydrogeologic setting are the physical 
characteristics which affect the ground water pollution potential. These characteristics or 
factors identified during the development of the DRASTIC system include: 

D - Depth to Water 

R - Net Recharge 

A - Aquifer Media 

S - Soil Media 

T - Topography 

I - Impact of the Vadose Zone Media 

C - Conductivity (Hydraulic) of the Aquifer 

These factors incorporate concepts and mechanisms such as attenuation, retardation and 
time or distance of travel of a contaminant with respect to the physical characteristics of the 
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hydrogeologic setting. Broad consideration of these factors and mechanisms coupled with 
existing conditions in a setting provide a basis for determination of the area's relative 
vulnerability to contamination. 

Depth to water is considered to be the depth from the ground surface to the water table in 
uncontlned aquifer conditions or the depth to the top of the aquifer under confined aquifer 
conditions. The depth to water determines the distance a contaminant would have to travel 
before reaching the aquifer. The greater the distance the contaminant has to travel the greater 
the opportunity for attenuation to occur or restriction of movement by relatively 
impermeable layers. 

7D Buried Valley 

This hydrogeologic setting is characterized by thick deposits of sand and gravel that were 
laid down by glacial meltwater in a former topographic low, (i.e. a preglacial or interglacial 
river valley). These deposits are capable of yielding large quantities of water where they are 
sufficiently thick, permeable and receive adequate recharge. The deposits may or may not 
underlie or be in direct hydraulic connection with a present -day river. Glacial till, recent 
alluvium, kame, valley train or lacustrine deposits may overlie the buried valley. Soil texture 
is highly variable depending on the surface material. Recharge to the aquifer can be attributed 
to infiltration by precipitation or stream infiltration where the water table has been lowered 
due to pumping. The depth to water in this setting is extremely variable. 

Figure 1. Format and description of the hydrogeologic setting - 7D Buried Valley. 

4 

CDF013307 



Net recharge is the total amount of water reaching the land surface that infiltrates into the 
aquifer measured in inches per year. Recharge water is available to transport a contaminant 
from the surface into the aquifer and also affects the quantity of water available for dilution 
and dispersion of a contaminant. Factors to be included in the determination of net recharge 
include contributions due to infiltration of precipitation, in addition to infiltration from rivers, 
streams and lakes, irrigation, and artificial recharge. 

Aquifer media represents consolidated or unconsolidated rock material capable of yielding 
sufficient quantities of water for use. Aquifer media accounts for the various physical 
characteristics of the rock that provide mechanisms of attenuation, retardation, and flow 
pathways that affect a contaminant reaching and moving through an aquifer. 

Soil media refers to the upper six feet of the unsaturated zone that is characterized by 
significant biological activity. The type of soil media can influence the amount of recharge that 
can move through the soil column due to variations in soil permeability. Various soil types 
also have the ability to attenuate or retard a contaminant as it moves through the soil profile. 
Soil media is based on textural classifications of soils and considers relative thicknesses and 
attenuation characteristics of each profile within the soil. 

Topogra.2!:!Y refers to the slope of the land expressed as percent slope. The amount of 
slope in an area affects the likelihood that a contaminant will run off from an area or be 
ponded and ultimately infiltrate into the subsurface. Topography also affects soil 
development and often can be used to help determine the direction and gradient of ground 
water flow under water table conditions. 

The impact of the vadose zone media refers to the attenuation and retardation processes 
that can occur as a contaminant moves through the unsaturated zone above the aquifer. The 
vadose zone represents that area below the soil horizon and above the aquifer that is 
unsaturated or discontinuously saturated. Various attenuation, travel time and distance 
mechanisms related to the types of geologic materials present can affect the movement of 
contaminants in the vadose zone. Where an aquifer is unconfined, the vadose zone media 
represents the materials below the soil horizon and above the water table. Under confined 
aquifer conditions, the vadose zone is simply referred to as a confining layer. The presence of 
the confining layer in the unsaturated zone significantly impacts the pollution potential of the 
ground water in an area 

Hydraulic conductivity of an aquifer is a measure of the ability of the aquifer to transmit 
water, and is also related to ground water velocity and gradient. Hydraulic conductivity is 
dependent upon the amount and interconnectivity of void spaces and fractures within a 
consolidated or unconsolidated rock unit. Higher hydraulic conductivity typically corresponds 
to higher vulnerability to contamination. Hydraulic conductivity considers the capability for a 
contaminant that reaches an aquifer to be transported throughout that aquifer over time. 

5 

CDF013308 



Weighting and Rating System 

DRASTIC uses a numerical weighting and rating system that is combined with the 
DRASTIC factors to calculate a ground water pollution potential index or relative measure of 
vulnerability to contamination. The DRASTIC factors are weighted from 1 to 5 according to 
their relative importance to each other with regard to contamination potential (Table 1). Each 
factor is then divided into ranges or media types and assigned a rating from 1 to 10 based on 
their significance to pollution potential (Tables 2-8). The rating for each factor is selected based 
on available information and professional judgement. The selected rating for each factor is 
multiplied by the assigned weight for each factor. These numbers are summed to calculate the 
DRASTIC or pollution potential index. 

Once a DRASTIC index has been calculated, it is possible to identify areas that are more 
likely to be susceptible to ground water contamination relative to other areas. The higher the 
DRASTIC index, the greater the vulnerability to contamination. The index generated provides 
only a relative evaluation tool and is not designed to produce absolute answers or to represent 
units of vulnerability. Pollution potential indexes of various settings should be compared lo 
each other only with consideration of the factors that were evaluated in determining the 
vulnerability of the area. 

Pesticide DRASTIC 

A special version of DRASTIC was developed to be used where the application of pesticides 
is a concern. The weights assigned to the DRASTIC factors were changed to reflect the 
processes that affect pesticide movement into the subsurface vvith particular emphasis on 
soils. Where other agricultural practices, such as the application of fertilizers, are a concern, 
general DRASTIC should be used to evaluate relative vulnerability to contamination. The 
process for calculating the pesticide DRASTIC index is identical to the process used for 
calculating the general DRASTIC index. However, general DRASTIC and pesticide DRASTIC 
numbers should not be compared because the conceptual basis in factor weighting and 
evaluation significantly differs. Table 1 lists the weights used for general and pesticide 
DRASTIC. 
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TABLE 1. ASSIGNED WEIGHTS FOR DRASTIC FEATURES 

General 
Feature DRASTIC 

Weight 

Depth to Water 5 

Net Recharge 4 

Aquifer Media 3 

Soil Media 2 

Topography 1 

Impact of the Vadose Zone Media 5 

Hydraulic Conductivity of the Aquifer 3 

TABLE 2. RANGES AND RATINGS FOR 
DEPTH TO WATER 

DEPTH TO WATER 
(FEET) 

Range Rating 

0-5 10 

5-15 9 

15-30 7 

30-50 5 

50-75 3 

75-100 2 

100+ 1 

Pesticide 
DRASTIC 

Weight 

5 

4 

3 

5 

3 

4 

2 

Weight 5 Pesticide Weight 5 
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TABLE 3. RANGES AND RATINGS FOR NET RECHARGE 

NET RECHARGE 
(INCHES) 

Range Rating 

0-2 1 

2-4 3 

4-7 6 

7-10 8 

10+ 9 

Weight: 4 Pesticide Weight: 4 

TABLE 4. RANGES AND RATINGS FOR AQUIFER MEDIA 

AQUIFER MEDIA 

Range Rating Typical Rating 

Massive Shale 1-3 2 

Metamorphic/Igneous 2-5 3 

Weathered Metamorphic/ Igneous 3-5 4 

Glacial Till 4-6 5 

Bedded Sandstone, Limestone and 
Shale Sequences 5-9 6 

Massive Sandstone 4-9 6 

Massive Limestone 4-9 6 

Sand and Gravel 4-9 8 

Basalt 2-10 9 

Karst Limestone 9-10 10 

Weight: 3 Pesticide Weight: 3 
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TABLE 5. RANGES AND RATINGS FOR SOIL MEDIA 

SOIL MEDIA 

Range Rating 

Thin or Absent 10 

Gravel 10 

Sand 9 

Peat 8 

Shrinking and/ or Aggregated Clay 7 

Sandy Loam 6 

Loam 5 

Silty Loam 4 

Clay Loam 3 

Muck 2 

Nonshrinking and Nonaggregated Clay 1 

Weight: 2 Pesticide Weight 5 

TABLE 6. RANGES AND RATINGS FOR TOPOGRAPHY 

TOPOGRAPHY 
(PERCENT SLOPE) 

Range Rating 

0-2 10 

2-6 9 

6-12 5 

12-18 3 

18+ 1 

Weight: 1 Pesticide Weight: 3 
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TABLE 7. RANGES AND RATINGS FOR IMPACT OF 
THE VADOSE ZONE MEDIA 

IMPACT OF THE VADOSE ZONE MEDIA 

Range Rating Typical Rating 

Confining Layer 1 1 

SilVClay 2-6 3 

Shale 2-5 3 

Limestone 2-7 6 

Sandstone 4-8 6 

Bedded Limestone, Sandstone, Shale 4-8 6 

Sand and Gravel with 
significant Silt and Clay 4-8 6 

Metamorphic/Igneous 2-8 4 

Sand and Gravel 6-9 8 

Basalt 2-10 9 

Karst Limestone 8-10 10 

Weight: 5 Pesticide Weight: 4 

TABLE 8. RANGES AND RATINGS FOR HYDRAULIC 
CONDUCTIVITY 

HYDRAULIC CONDUCTIVITY 
(GPD/FT2

) 

Range Rating 

1-100 1 

100-300 2 

300-700 4 

700-1000 6 

1000-2000 8 

2000+ 10 

Weight: 3 Pesticide Weight: 2 
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Integration of Hydrogeologic Settings and DRASTIC Factors 

Figure 2 illustrates the hydro geologic setting 7 Aa5 Glacial Till Over Bedded Sedimentary 
Rocks identified in mapping Stark County, and the pollution potential index calculated for the 
setting. Based on selected ratings for this setting, the pollution potential index is calculated to 
be 113. This numerical value has no intrinsic meaning, but can be readily compared to a value 
obtained for other settings in the county. DRASTIC indexes for typical hydrogeologic settings 
and values across the United States range from 65 to 223. The diversity of hydrogeologic 
conditions in Stark County produces settings with a wide range of vulnerability to ground 
water contamination. Calculated pollution potential indexes for the seven settings identified in 
the County range from 90 to 199. 

Hydrogeologic settings identified in an area are combined with the pollution potential 
indexes to create units that can be graphically displayed on maps. Pollution potential mapping 
in Stark County resulted in a map with symbols and colors that illustrate areas of ground 
water vulnerability. The map describing the ground water pollution potential of Stark County 
is included with this report. 

·--~--

SETTING 7 Aa5 
FEATURE RANGE WEIGHT 

Deoth to Water 30-50 5 
Net Recharae 4-7 4 
IAnuifer Media Bedded Ss,Ls,Sh & Coal 3 
Soil Media Clav loam 2 
Toooaraohv 2-6 1 
lmoact Vadose Zone s & aw/ sl & cl 5 
Hydraulic Conductivity 100-300 3 

DRASTIC 

Figure 2. Description of the hydrogeologic setting - 7 Aa5 
Glacial Till Over Bedded Sedimentary Rocks 
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GENERAL 
RATING NUMBER 

5 25 
6 24 
6 18 
3 6 
9 9 
5 25 
2 6 

INDEX 11 3 
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INTERPRETATION AND USE OF A GROUNDWATER POLLUTION POTENTIAL MAP 

The application of the DRASTIC system to evaluate an area's vulnerability to 
contamination produces hydrogeologi.c settings with corresponding pollution potential 
indexes. The higher the pollution potential index, the greater the susceptibility to 
contamination. This numeric value determined for one area can be compared to the pollution 
potential index calculated for another area. 

The map accompanying this report displays both the hydrogeologic settings identified in 
the county and the associated pollution potential indexes calculated in those hydrogeologic 
settings. The symbols on the map represent the following information: 

7 Aa5 - defines the hydrogeologic region and setting 

113 - defines the relative pollution potential 

Here the first number (7) refers to the major hydrogeologic region and the upper and 
lower case letters (Aa5) refer to a specific hydrogeologic setting. The following number 
references a certain set of DRASTIC parameters that are unique to this setting and are 
described in the corresponding setting chart. The second number (113) is the calculated 
pollution potential index for this unique setting. The charts for each setting provide a 
reference to show how the pollution potential index was derived in an area. 

The maps are color coded using ranges depicted on the map legend. The color codes used 
are part of a national color coding scheme developed to assist the user in gaining a general 
insight into the vulnerability of the ground water in the area. The color codes were chosen to 
represent the colors of the spectrum, with warm colors (red, orange and yellow), representing 
areas of higher vulnerability (higher pollution potential indexes), and cool colors (greens, 
blues, and violet), representing areas of lower vulnerability to contamination. 

The map also includes information on the locations of selected observation wells. Available 
information on these observation wells is referenced in Appendix A, Description of the Logic 
in Factor Selection. Large man-made features such as landfills, quarries or strip mines have 
also been marked on the map for reference. 
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GENERAL INFORMATION ABOUT STARK COUNTY 

Stark County is located in northeastern Ohio, approximately 50 miles south of Cleveland 
(Figure 3). The County covers 579.4 square miles, ranking it 11th in area of all counties in Ohio 
(Delong and White, 1963). It is bounded on the north by Summit and Portage Counties, on 
the east by Mahoning and Columbiana Counties, on the south by Carroll and Tuscarawas 
Counties, and on the west by Holmes and Wayne Counties. 

According to the Stark County Regional Planning Commission (SCRPC) (1986, 1989), 
approximately one-half (49.7%) of the land use in Stark County is agricultural, while 24.7 % is 
urban/suburban. Other major land uses in the County include: undeveloped land (23%), strip 
mined land (1.5%) and water (1.1%). 

In 1986, Stark County had an estimated population of 373,500. Canton is the county seat 
and the largest city with a population of about 87,110 (U.S. Department of Commerce, 1988). 
The Canton and Massillon area is the center of industrial activity for the County; however, in 
recent years, growth of the industrial economy has declined. 

Physiography 

Stark County lies entirely within the Appalachian Plateaus physiographic province 
(Fenneman, 1938). The glacial boundary (see Figure 3) transects the southeast corner of the 
County subdividing the plateau into nonglaciated and glaciated regions. 

The nonglaciated region of Stark County is characterized by narrow bedrock ridges and 
steeply sloped valleys. The relief in this area is about 500 to 1000 feet per mile. The floodplains 
and terraces along perennial streams, such as Sandy Creek and several of its tributaries, 
represent the only flat topography in the nonglaciated region of the County (Delong and 
White, 1963). 

In contrast, the glaciated region of Stark County is generally characterized by flat to rolling 
topography with moderate relief and gentle slopes. The bedrock topography is mostly buried 
by glacial drift. The drift ranges in thickness from only a few feet on bedrock ridges to 250 
feet in several of the buried valleys. Relief in this region usually does not exceed 100 feet per 
mile of distance (Delong and White, 1963). An exception to this characterization occurs along 
the "fringe" of the glacial boundary in southern Stark County. This area is marked by thin and 
discontinuous glacial till deposits that have only slightly modified the existing steep 
topography. Although glaciated, prominent bedrock hills are common in Sugar Creek, 
Bethlehem, Canton, Osnaburg and Paris Townships (Delong and White, 1963). This area 
shows physiographic characteristic more commonly found in the nonglaciated region. 
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Drainage 

Stark County lies within the boundaries of three major watersheds: the Tuscarawas River, 
the Mahoning River and the Cuyahoga River. The vast majority of surface water flows south 
via the Tuscarawas River to the Muskingum River of the Ohio River Basin. Tributaries of the 
Tuscarawas River which drain the County include Sugar Creek in southwestern Stark County 
and Sandy Creek in southeastern Stark County. The central portion of the County is drained 
by Nimishillen Creek which flows to Sandy Creek. 

The Mahoning River, also part of the Ohio River Basin, drains Lexington, northern 
Washington and eastern Marlboro Townships in northeastern Stark County. The Cuyahoga 
River of the Lake Erie Basin drains only a small area of north-central Stark County via the 
Congress Lake Outlet. 

Climate 

Data from the U. S. Weather Bureau Station at the Akron-Canton Airport shows a 30-year 
(1951-1980) average annual precipitation of 35.90 inches and a mean annual temperature of 
49.5 degrees Fahrenheit (U.S. Department of Commerce, 1982). 

Preglacial Drainage 

According to Stout et al., (1943), the preglacial Dover and Ravenna Rivers flowed 
northward and cut wide valleys through Stark County. The Dover River entered the County 
at Beach City, and continued on a course north to Brewster, Navarre, Massillon and Canal 
Fulton. The Tuscarawas River and Sugar Creek occupy portions of this valley today. 
Preglacial tributaries to the Dover River included Sandyville Creek, which was located in the 
southern part of the County, and an unnamed tributary located centrally in the vicinity of 
Canton (Delong and White, 1963) (Figure 4). 

The Ravenna River drained a considerably smaller portion of Stark County than did the 
Dover River. The Ravenna River entered Stark County near Alliance and flowed northward 
and exited at the northeastern corner of the County. Both the Dover and Ravenna Rivers 
disappeared with the occurrence of Pleistocene glaciation (Delong and White, 1963). 

Glacial Geology 

During the Pleistocene Epoch (2 million to 10,000 years ago) northern North America 
experienced at least four distinct periods of glaciation. These glacial stages are termed the 
Nebraskan (earliest), Kansan, Illinoian, and Wisconsinan (most recent). 
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The Nebraskan and Kansan glacial periods are poorly defined and are commonly 
collectively referred to as the pre-Illinoian. Significant effects of all the glacial stages on Stark 
County are briefly discussed below, followed by a more detailed description of the glacial 
deposits observed in the County. 

Pre-Illinoian 

The most significant effect ofpre-Illinoian glaciation on Stark County was the disruption of 
the preglacial drainage system. According to Delong and White, (1963), the northern outlet of 
the Dover River, and presumably the Ravenna River, was blocked by early Pleistocene 
glaciers. When the glaciers melted, floodwaters reversed the flow of the Dover River and 
established a new south-flowing stream, named the Newark River (Tight, 1903). The Newark 
River occupied the old Dover River valley throughout its course in Stark County. During a 
long interglacial stage between pre-Illinoian and Illinoian glaciation, the Newark River deeply 
entrenched this valley as much as 200 feet. The Deep Stage drainage system established 
during this period ended with the beginning of the Illinoian glaciation (Delong and White, 
1963). 

Illinoian and Wisconsinan 

During the Illinoian and Wisconsinan stages, glacial ice advanced southward from the Erie 
basin in a series of lobes. Glacial ice of the Grand River lobe advanced over most of eastern 
Stark County, while ice of the Killbuck lobe glaciated the western portion of the County. 
These two lobes met north of Canton along the West Branch of Nimishillen Creek. This area 
is termed the interlobate zone (Delong and White, 1963). These glaciers covered most of Stark 
County, leaving only the southeastern corner of the County unglaciated. 

Several important drainage changes occurred in Stark County as a result of Illinoian and 
Wisconsinan glaciation. In the southeastern part of the County, meltwaters from Illinoian or 
Wisconsinan ice cut several deep valleys that are evident today. These valleys are now 
occupied by Little Sandy Creek in Osnaburg Township and Hugle Run in Washington and 
Paris Townships. As a result of Wisconsinan glaciation, the south-flowing stream of the old 
Dover and Newark river valley was diverted at Navarre. The present course of the 
Tuscarawas River reflects this drainage change as it now occupies the former valley of 
Sandyville Creek to Bolivar. The abandoned valley from Navarre to Beach City is today 
mostly buried by glacial drift of Illinoian and Wisconsinan age (Delong and White, 1963). 

Glacial Deposits 

The glacial deposits found in Stark County are some of the more diverse of any county in 
Ohio. The variety of deposits can be classified primarily as Wisconsinan age ground moraine, 
end moraine, kames, and valley trains. 

Ground moraine or till is deposited directly by the glacier and is composed of varying 
amounts of unsorted, unstratified clay, silt and sand with some gravel and cobbles. Figure 5 
defines the extent of the major till sheets in Stark County. According to Delong and White 
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(1963), the individual till sheets vary in composition and thickness because each was deposited 
by a separate glacial advance. In general, the older tills are characteristically sandy and have 
numerous pebbles and cobbles. These would include the Millbrook and Titusville tills of the 
early Wisconsinan, and the overlying Navarre and Kent tills of mid-Wisconsinan. The 
younger Lavery, Hayesville and Hiram tills have few pebbles and cobbles and have 
considerably more silt and clay. The Hiram till in northeastern Stark County is particularly 
clay-rich, with an average composition of 13% sand, 42% silt and 46% clay (Delong and White, 
1963). The thicknesses of glacial till sheets in Stark County are variable, ranging from thin and 
discontinuous to 15 feet thick (Delong and White, 1963). The topography of ground moraines 
is generally smooth to slightly undulating. 

Two end moraines are evident in Stark County, the Buck Hill Moraine of the Killbuck lobe, 
and the Kent Moraine of the Grand River lobe. The Buck Hill Moraine begins 5 miles east of 
Beach City and extends northeast along the glacial boundary toward Canton. In this area the 
hummocky moraine is I to 2 miles wide and is composed mostly of till. At Canton, the till 
moraine gives way to numerous kames or knolls up to 100 feet high that are composed of 
sand and gravel with some interbedded till masses (White, 1982). The kames were formed 
when glacial ice of the Killbuck lobe stagnated and meltwaters poured through holes and 
crevices of the waning ice margin. The rugged kame and kettle topography extends 
northwest of Canton into Jackson and Lawrence Townships. The kame terraces in the valley 
of Sugar Creek are also associated with the Buck Hill Moraine (White, 1982). 

The Kent Moraine roughly forms the outer margin of the Grand River lobe in Stark 
County. In the eastern part of the County, the moraine is composed of till masses in knolls, 
some up to 80 feet high. Near Canton, the Kent Moraine is composed of kames similar to the 
Buck Hill Moraine (White, 1982). The large kame and kettle complex of the Kent Moraine 
extends from Plain Township north to Lake and Marlboro Townships. Near Hartville, large 
kettle holes containing muck soils have been drained and are now used extensively for 
agriculture. 
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Outwash valley fill deposits in Stark County contain stratified, well sorted and well washed 
sand and gravel that may be over 200 feet thick in some buried valleys. The sand and gravel 
was deposited by glacial meltwater flowing down valleys away from the dissipating ice 
margin. The valley !lll deposits are located in the Tuscarawas River valley from Massillon to 
Bolivar, the Sugar Creek valley south of Beach City, and the Sandy Creek valley as well as 
several of its tributaries to include Nimishillen Creek, Little Sandy Creek and Hugle Run. The 
West, Middle and East Branches of Nimishillen Creek north of Canton also have extensive 
valley llll deposits. These valley deposits joined to form the extensive outwash plain upon 
which Canton is built (White, 1982). 

N onglacial Pleistocene Deposits 

According to Delong and White, (1963), nonglacial lacustrine deposits of Pleistocene age are 
found in the valleys of Bear Run, Limestone Creek, Pleasant Valley and Indian Run in 
southeastern Stark County. The origin of these deposits is related to the deposition of 
outwash material across the outlet of each of these tributary streams. The lakes that were 
created received silt, sand, and fine gravel material from the surrounding unglaciated terrain. 
The lacustrine deposits were built to the level of the Sandy Creek valley train surface. 
Subsequent erosion has dissected these deposits leaving only terraced remnants along the 
valley walls. 

Bedrock Geology 

The bedrock exposed in Stark County, from oldest to youngest, includes the Pottsville and 
Allegheny Groups, and the lowest member of the Conemaugh Group of the Pennsylvanian 
System. These Groups are generally characterized by alternating layers of moderately 
fractured sandstone, limestone, shale, coal and clay. The sandstone and shale units have 
variable thicknesses and often grade laterally into shaley sandstones or sandy shales. The coal, 
clay and limestone units are relatively thin but are usually persistent across the county. Table 
9 ls a generalized stratigraphic column of the Pennsylvanian bedrock in Stark County. 

According to Harker and Bernhagen (l 943), the regional dip of strata in Stark County is 
approximately 14 feet per mile to the southeast. Thus, the Pottsville Group generally occurs at 
the bedrock surface in the western, central, and northern portion of the County, while the 
overlying Allegheny Group is exposed in the eastern and southern part of the county. The 
lowest member of the Conemaugh Group is found only on ridge tops in southeastern Stark 
County. 
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TABLE 9. GENERAL STRATIGRAPHIC COLUMN OF STARK COUNTY 
{after Delong and White, 1963) 
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The Sharon Conglomerate is the lowermost member of lhe Pottsville Group and lies 
almost entirely below drainage in Stark County (Delong and White, 1963). The thickness of 
the Sharon varies considerably because it was deposited on the steeply eroded surface of 
Mississippian bedrock (Sedam, 1973). At one locality, the Sharon may be thin or non- existent 
and only several hundred yards away be over 200 feet thick (Harker and Bernhagen, 1943). 
The greater thicknesses of the Sharon were deposited in the deeper valleys of the 
Mississippian surface. 

Overlying the Sharon are usually sequences of shale, coal and clay; however, in some 
localities, the Massillon Sandstone has coalesced with the Sharon Conglomerate. The Massillon 
Sandstone consists of a coarse-grained, channel-fill sandstone that varies in thickness from 30 
to 100 feet. Characteristic of channel-fill sandstones, the Massillon changes rapidly laterally to 
a relatively thin, nonresistant shale. Above the Massillon, the rock units of the Pottsville 
Group consist mostly of thin shales and sandy shales interbedded with limestone, coal and 
clay. At the top of the Group, the Homewood Sandstone occurs locally as a medium to coarse 
grained channel-fill sandstone with a thickness of 15 to 35 feet (Delong and White, 1963). 

The Allegheny Group in Stark County is characterized by shale and sandstone members 
interbedded with numerous clays and coals and several limestones. The sandstone members 
of the Allegheny Group are much less extensive than the sandstone members of the Pottsville 
Group. The thickest members of the Allegheny include the Clarion Shale and the Lower and 
Upper Freeport Shale and Sandstone. The Clarion is a slightly silty, nonresistant shale that 
contains vertical joints. The Lower Freeport typically grades upward from a fissile shale to a 
fine-grained sandstone, while the Upper Freeport is composed mostly of fine to medium
grained sandstone and grades vertically to silty shale (Delong and White, 1963). The 
numerous clay and coal beds of the Allegheny Group are a valuable resource; thus, they have 
been extensively strip mined in the County. 

The Lower Mahoning Shale and Sandstone Member of the Conemaugh Group represents 
the youngest bedrock found in Stark County. In Paris Township, this member is composed of 
thinly-bedded shale, siltstone and sandstone approximately 20 feet thick. However, in Sandy, 
Pike, southern Canton and western Osnaburg Townships, the Lower Mahoning occurs as a 
channel-fill sandstone which may be 20 to 130 feet thick (Delong and White, 1963). 

Hydro geology 

An aquifer is a body of consolidated or unconsolidated rock material capable of yielding 
sufficient quantities of water for use (Aller et al., 1987) The yield to a drilled well or spring is 
largely dependent on the number, shape and size of pore spaces within the rock material, and 
the degree of interconnection of pore spaces. As these factors change because of varied 
geologic conditions, so does the yield of an aquifer. In Stark County, aquifers may be divided 
into two broad categories: (!) consolidated sedimentary rocks of Pennsylvanian age and (2) 
unconsolidated glacia I drift deposits of Pleistocene age. 

Bedrock aquifers in Stark County are found primarily in the alternating strata of the 
Pottsville and Allegheny Groups of the Pennsylvanian System. The Conemaugh is generally 
not a water-bearing formation in Stark County due to its limited extent on bedrock ridge 
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tops. Water wells drilled below the Pennsylvanian bedrock typically encounter salt water that 
can not be used as a water supply (Harker and Bernhagen, 1943). 

In the Pottsville and Allegheny Groups, ground water typically occurs within the pore 
spaces bet ween individual grains in sandstone and shale and also in fractures along bedding 
planes and vertical joints (Booth, 1988). Small amounts of ground water may occur along 
fractures in thin limestones and coal seams. 

Bedrock water wells in Stark County are generally drilled to a sufficient depth to encounter 
sandstone or sandy shale aquifers, or less frequently, fractures within shale (Groenewold, 
1974). Well logs indicate that occasionally water is available from limestone beds and coal 
seams. Although semi-confining conditions do occur, the aquifers are considered unconfined 
because of fracturing and downward leakage between units. 

The two most productive bedrock aquifers in Stark County are the Sharon Conglomerate 
and the Massillon Sandstone of the lower Pottsville Group. These members are able to 
produce sustained yields of 50 gallons per minute (gpm) in some areas of the County (Walker, 
1979). 

Overlying the Massillon, the members of the Upper Pottsville and Allegheny Groups yield 
less than 25 gpm and typically only enough water for domestic supplies (Walker, 1979). 
Locally important aquifers within these Groups are the Homewood Sandstone, and the Lower 
and Upper Freeport Shale and Sandstone. Thin shale, coal and limestone members may 
contribute to the yield of a well, if the bedrock is sufficiently fractured. 

The unconsolidated aquifers in Stark County are composed of clay, silt, sand and gravel 
deposited by glacial meltwater. The ability of the unconsolidated deposits to yield ground 
water depends largely on the percentage of fine material (clay and silt), the degree of sorting, 
and availability of recharge. 

The glacial till deposits in Stark County are generally not a source of water. However, if 
localized sand and gravel lenses are encountered in thick glacial till, properly constructed 
drilled wells may yield 5 to 20 gpm (Walker, 1979). These conditions are found in portions of 
northeastern Stark County. Similarly, valley fill deposits primarily consisting of clay, but with 
sand and gravel lenses of limited thickness, can be expected to yield up to 30 gpm (Walker, 
1979). 

Unconsolidated deposits composed of mostly sand and gravel with some silt and clay 
provide good supplies of ground water. These deposits are often associated with kames and 
may yield 25 to 100 gpm (Walker, 1979). 

The most permeable and highest yielding aquifers in the County are the buried valleys that 
contain thick valley fill deposits of well washed and sorted sand and gravel. The major buried 
valleys include: the old Dover and Newark River valley underlying portions of the Tuscarawas 
River and Sugar Creek; the network of buried valleys underlying Canton and the buried 
valley underlying Sandy Creek. These deposits of sand and gravel may yield several hundred 
or more gallons per minute and are suitable areas for industrial and municipal well fields 
(Walker, 1979). 
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APPENDIX A 

DESCRIPTION OF THE LOGIC IN FACTOR SELECTION 

Depth to Water 

This factor was primarily evaluated using information obtained from water well logs on 
file at the Ohio Department of Natural Resources, Division of Water. Water well logs provide 
important information such as depth to static water level and description of rock materials. 
The depth to water in an area was determined by the average static water level in the 
uppermost aquifer. In a multi-layer aquifer system, shallow wells more accurately reflect this 
condition. Other important sources of information include reports by Schaefer et al. (1946): 
Kazmann (1947); Kaser (1962): and Kaser and Harstine (1965). Observation well data was also 
obtained from the Ohio Department of Natural Resources, Division of Water. In areas of little 
or no depth to water data, interpretation of surface geology and topography were used to 
evaluate the depth to water rating. In bedrock aquifers overlain by glacial drift, depth to 
water averaged 30 to 50 feet below the surface. The corresponding DRASTIC rating for 30 - 50 
feet is (5). In areas where glacial material is thin or absent, depth to water in bedrock aquifers 
was more variable, ranging from 30 to 50 feet (5), 50 to 75 feet (3) and 75 to 100 feet (2). In 
unconsolidated aquifers, depth to water was generally more shallow. The shallowest water 
levels are 5 to 15 (9) feet below the surface, occurring near ground water discharge areas 
(streams and wetlands). The deepest water levels in unconsolidated aquifers are 50 to 75 feet 
(3) found in some buried valleys covered by glacial till. 

Net Recharge 

Net recharge values are based primarily on information contained in Pettyjohn and 
Henning (1979). In this report, the "effective ground water recharge rate" is equated to 
ground water runoff and calculated from stream hydrographs and flow duration curves. The 
report gives the average effective recharge rate during a year of normal precipitation for 
different hydrogeologic regions in Ohio. To supplement this general information, two specific 
net recharge values were obtained for a buried valley aquifer setting in Stark County 
(Schaefer et al., 1946). These general and site specific values were used as guidance for 
estimating net recharge in Stark County. A net recharge of 2 to 4 (3) was chosen for 
unglaciated areas and where thin glacial till overlies bedrock. This is primarily due to the 
generally deep water table, the steep topography, and the shale and clay bedrock in the 
vadose zone. In strip mine areas, the net recharge was adjusted to 4 to 7 (6) because of the 
increased exposure of fractured bedrock and the ability of spoil material to retain and 
discharge precipitation. In areas were the surface material is glacial till or lacustrine 
sediments, a moderate net recharge of 4 to 7 (6) was chosen. For glacial outwash areas (kames 
and valley fill deposits), a net recharge of 7 to 10 (8) was generally selected to reflect the 
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increased permeability of outwash material. The highest recharge rate, 10+ (9), was chosen 
for sand and gravel pits because of the lack of soil cover. 

Aquifer Media 

This factor was evaluated using information obtained from water well logs on file at the 
Ohio Department of Natural Resources, Division of Water and the following reports: 
Cummins (1947); Delong and White (1963); Delong (1965, 1967); Harker and Bernhagen (1943); 
Kazmann (1947, 1949); Schaefer et al. (1946); Sedam (1973); Walker (1979); and White (1982). 
In general, the uppermost bedrock aquifer in Stark County consists of alternating layers of 
sandstone, shale, limestone, and coal. Although semi-confining conditions do occur, these 
layers of rock are considered unconfined due to fracturing and downward leakage between 
units. A typical rating of (6) was applied to the bedrock aquifer, except in areas of particularly 
low yield as defined by Walker (1979) which were rated a (5). In areas where two 
unconsolidated aquifers are present, the uppermost aquifer was evaluated. These aquifers 
consist largely of sand and gravel with varying percentages of silt and clay. A typical rating of 
(5) was chosen for areas where glacial till containing some sand and gravel was considered the 
aquifer. In areas of discontinuous sand and gravel lenses in thick glacial till, sand and gravel is 
considered the aquifer media and a rating of (6) was chosen. Similarly, a rating of (6) was 
selected for buried valley aquifers where sand and gravel is of limited thickness and extent. A 
rating of (7) was chosen for buried valley aquifers and kame aquifers consisting mostly of 
.sand and gravel but with interbedded silt and clay. In general, sand and gravel aquifers 
capable of yielding 100 to 500 gpm were rated an (8), while those capable of producing over 
500 gpm were rated a (9). These deposits consist of well washed and sorted sand and gravel; 
thus, a higher pollution potential rating is appropriate. 

Soil Media 

This factor was evaluated using soil descriptions in the Soil Survey of Stark County 
(Christman et al., 1971; Bauder, 1987). Each soil was examined in terms of texture, organic 
composition, shrink/ swell potential, permeability and average thickness. A soil media 
description and a DRASTIC rating were then assigned to each soil series based on these factors 
(Table 10). The Ohio Department of Natural Resources, Division of Soil and Water 
Conservation produced soil media maps at the scale of 1:24,000 on the Ohio Capability 
Analysis Program (OCAP). Soil media varied widely across the County because of the 
differing composition of the parent geologic materials. In areas of swamps or depressions, 
muck soils develop from decomposed organic matter. In these areas, a low pollution potential 
rating of (2) was assigned because of the high organic content. In glacial till areas, the soil 
media is often a silt loam (4) or a silt loam with fragipan (3). 
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TABLE 10. STARK COUNTY SOILS SERIES 

SOIL SERIES 

Arkport: ArB, ArC, ArD 
Bogart: BgA, BgB, BoA, BoB, BoC, Bu 
Brooke: BwC2, BwE2 
Canadice: Ca 
Canfield: CdA, CdB, CdC, CdC2, CdD. CdD2. CeB, CeC. 
Canfield: CfB, CfC 
Carlisle; Ch 
Chagrin: Ck, Cm 
Chili: CnA, CnB, CpA CpB 
Chili: CpC, CpC2, CuB, Cuc, CuF 
Chili: CoC, CoC2, Co02, CoE2, CvF2 
Conotton:CwA,CyB,CyC.CyD2,CyE2 
Dekalb: DkB. DkC, DkE2, DkF2 
Edwards: Ed : 
Fitchville: FcA, FcB , FcC, Fu 
Geeburg: GbC2, GbE2 
Gilpin: GdB, GdC, GdD 
Ginat Ge 

Glenford: GfA, GIB, GfC, GfC2. GtD2 
Keene:KeB,KeC,KeC2,KeD,KeD2,KeE 
Killbuck: Kk 
Latham: LaB, Lac, LaC2, Lao, La02, LaF 
Licking: LcA, LcB, LcC, LcC2, LcE2 
Linwood: Ld 
Lobdell: Le 
Loudon\4lle: LoB, Loe, LoC2, LoD, LoD2, LoE2, LoF2, LuB, Luc 
Luray: Ly 
Luray: Lz 
Mentor: MeA, MeB, MeC, MeD 
Montgomery: Mg 
Muskingum: MsB .. MsC, MsD, MvE, MvE3, MvF, MvG, MwF 
Plainfield: PIB, PIG 
Rainsboro: RaB. RaC 
Ramsey:RcC,RcD, RcE2,RcF2 
Ravenna: ReA, ReB, Rn 
Remsen:RoA,RoB,Ro 
Rittman: RsB, RsC, RsC2, RsD2 
Sebnng: Sb, Sg 
Sebring: Se 
Shoals: Sh 
Sloan: SI 
Tilsit: TIC, TIO 
Trumbull: Tr 
Wadsworth: WaA, WaB, Wac, WaC2, 1/v'bD 
Wallkill :Wa 
Wayland: Wd 
Weikert: wee, WeD, WeE2, WeF2 
Weinbach: WhA, V\lhB, Wk 
Wellston: WIB, WIC 
Wheeling: WmA, WmB, WmC2, WrA, WrB, WrC, WrC2, Ws02 
Willette: Wt 
Wooster: WuB, WuC, Wuc2, Wu02, WuE2, WuF2, WvD 
Strip Mine Spoil, Grave! Pits: SoC, SoE, SoF, SsC, SsE, SsF, StC, StD, StF, Gp 

RANGE DRASTIC 
RATING 

Sandy Loam 6 
Sandy Loam 6 
Clay Loam 3 
Clay Loam 3 
Silty Loam* 3 
Clay Loam 3 
Muck 2 
Sand 9 
Sand 9 
Sandy Loam 6 
Gravel 10 
Gravel 10 
Sandy Loam 6 
Muck 2 
Silty Loam 4 
Shrink/Swell Clay 7 
Silty Loam 4 
Sandy Loam 6 
Silty Loam 4 
Clay Loam 3 
Silty Loam 4 
Clay Loam 3 
Silty Loam 4 
Muck 2 
Silty Loam 4 
Silty Loam 4 
Clay Loam 3 
Sandy Loam 6 
Silty Loam 4 
Shrink/Swell Clay 7 
SIity Loam 4 
Sand 9 
Silty Loam 4 
Thin or Absent 10 
Silty Loam* 3 
Shrink/Swell Clay 7 
Clay Loam 3 
Silty Loam 4 
Clay Loam 3 
Loam 5 
Loam 5 
Silty Loam 4 
Shrink/Swell Clay 7 
Clay Loam 3 
Muck 2 
Silty Loam 4 
Thin or Absent 10 
Sandy Loam 6 
Silty Loam 4 
Sandy Loam 6 
Muck 2 
Sandy Loam 6 
Thin or Absent 10 

Note: Jn the Glaciated Central Region. the soil medium, silt loam with an asterisk (*), indicates that a fragipan is present; thus, 

the rating has been reduced from a (4) to a (3). 
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The fragipan layer is composed of dense and cemented silt or fine sand that restricts 
infiltration; thus, a .lower pollution potential rating is appropriate. In the upland areas. silt 
loam typically develops over bedrock. A rating of (4) was chosen for these areas. Soils that 
developed from slack water lacustrine deposits or river alluvium were described as silt loam 
(4) or loam (5). Soil associated with the Hiram Till in northeastern Stark County was rated a 
(7) because of its high shrink/ swell potential. In kame and valley train areas, the soil media 
primarily were designated sandy loam (6), sand (9) or gravel (10). A soil media rating of thin 
or absent (10) was chosen for strip mines, gravel pits, and areas of soil less than 10 inches thick. 

Topography 

Percent slope maps were generated by the Ohio Department of Natural Resources, 
Division of Soil and Water Conservation on the OCAP mapping system. Information for the 
data base was obtained from the Soil Survey of Stark County (Christman et al., 1971). In 
general, percent slope is moderate in areas of glacial outwash and thick deposits of glacial till. 
In these areas, slope ranges from O to 2% (10), 2 to 6% (9), and 6 to 12% (5). An exception 
occurs in some areas of kames where slope averages 12 to 18% (3). In the unglaciated uplands 
and in areas of thin glacial till over bedrock, slope is generally steep, ranging from 6 to 12% (5), 
12 to 18% (3) and greater than 18% (1). 

Impact of the Vadose Zone Media 

Determinations about this factor were made using information obtained from ODNR well log 
files; Christman et al. (1971); Delong and White (1963); Delong (1965, 1967); Groenewold 
(1974); Kazmann (1947, 1949); Schaefer et al. (1946); Walker (1979); and White (1982). 
Unconsolidated vadose zone media were rated largely on the proportion of fine material (silt 
and clay) to coarse material (sand and gravel). The Hiram Till in northeastern Stark County is 
mostly composed of silt/clay (4). Lucustrine deposits in several tributary valleys of Sanely 
Creek were rated as either silt/ clay (4), or sand and gravel with significant silt and clay (5). 
Although these deposits are relatively thin, the silt and clay particles reduce infiltration and 
increase attenuation of potential contaminants. Besides the Hiram Till, most of the ground and 
end moraine glacial till is sandy and has numerous pebbles and cobbles. A vadose zone 
media of sand and gravel with significant silt and clay (5) or (6) was chosen to reflect the sandy 
nature of most of the glacial till deposits (i.e. Millbrook, Titusville, Navarre and Kent). Karnes 
associated with the end moraines are composed of irregularly bedded, poorly washed and 
poorly sorted sand and gravel containing some till masses. For these deposits, a vadose zone 
media of sand and gravel with significant silt and clay (7) was chosen. The most permeable 
vadose media consist of well washed and sorted sand and gravel in valley fill deposits. 
Accordingly, these deposits were rated as sand and gravel (9). Vaclose zone media of 
interbedcled sandstone, limestone, shale, coal and clay occur in hydrogeologic settings 6Da, 
6Db and 7G. Fracturing of the bedrock is considered moderate; thus, a typical rating of (6) 
was chosen for these settings. 
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Hydraulic Conductivity 

Hydraulic conductivity values were based on published data from Sedam (1973); Schaefer 
et al. (1946) and general information from Walker (1979) and Freeze and Cherry (1979). 
Conservatively high estimates of hydraulic conductivity were chosen for bedrock aquifers to 
reflect a moderate degree of fracturing. A hydraulic conductivity value from 1 to 100 gpd/ft2 

(1) was chosen for low yield bedrock aquifers (3 to 10 gpm) and a value of 100 to 300 gpd/ft2 
(2) was chosen for higher yielding aquifers (10 to 25 gpm) (Walker, 1979). 

The hydraulic conductivity of unconsolidated aquifers is partly dependent on the 
percentage of coarse-grained material and the degree of sorting. In setting 7 Af - Sand and 
Gravel Interbedded in Glacial Till, the hydraulic conductivity of the glacial till aquifer is 
estimated to be 100 to 300 gpd/ft2 (2) because of localized lenses of sand and gravel. In this 
same setting where sand and gravel lenses are more extensive, a hydraulic conductivity of 300 
to 700 gpd/ft2 (4) was chosen. In setting 7C - Moraine, hydraulic conductivity values ranged 
from 300 to 700 gpd/ft2 (4) to 700 to 1000 gpd/ft2 (6). In setting 7D - Buried Valley, the 
hydraulic conductivity of sand and gravel aquifers range from 300 to 700 gpd/ft2 (4) to greater 
2000 gpd/ft2 (9). 
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APPENDIX B 

DESCRIPTION OF HYDROGEOLOGIC SETTINGS AND CHARTS 

In mapping the pollution potential of Stark County, seven hydrogeologic settings were 
identified in the Glaciated Central Region and two were identified in the Nonglaciated Central 
Region. The list of these settings, the range of the pollution potential index calculations and 
the number of pollution potential index calculations for each setting are provided in Table 11. 
Computed pollution potential index values range from 90 to 199. 

TABLE 11. HYDROGEOLOGlC SETTINGS MAPPED IN STARK COUNTY, OHIO 

Hydrogeologic Settings 
Range ofGWPP Number of Index 

Indexes Calculations 

6Da - Alternating Sandstone, Limestone, Shale, Coal 102-116 4 
and Clav - Thin Soil 

6Db - Alternating Sandstone, Limestone, Shale, Coal 90-126 7 
and CJav - Deeo Re1wlith 

7 Aa - Glacial Till Over Bedded Sedimentarv Rock 99-125 20 

7 Af - Sand & Gravel lnterbedded in Glacial Til.l 106-136 17 

7Ba - Outwash 148-174 17 

7Bb - Outwash Over Bedded Sedimentarv Rock 123-164 14 

7C - Moraine 129-140 6 

7D - Buried Valley 111-199 101 

7G - Thin Till Over Bedded Sedimentarv Rock 90-132 23 

The following information provides a description of each hydrogeologic setting identified 
in Stark County, a block diagram illustrating the characteristics of each setting, and a listing of 
charts for each unique combination of pollution potential indexes calculated for each setting. 
The charts provide information on how the ground water pollution potential index was 
calculated and are a quick and easy reference for the accompanying ground water pollution 
potential map. A complete discussion of the rating and evaluation for each factor in the 
hydrogeologic settings is presented in Appendix A, Description of the Logic in Factor 
Selection. 
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6Da Alternating Sandstone, Limestone, Shale, Coal and Clay · Thin Soil 

This hydrogeologic setting is characterized by moderate to steep topography, and absent 
or thin silty soils overlying slightly dipping alternating layers of fractured sedimentary rock. 
The sandstone and shale units are most prevalent and have variable thicknesses, while the 
interbedded limestones, coals and days are relatively thin. Ground water is obtained 
primarily from sandstones and sandy shales, along the bedding planes, and in intersecting 
vertical fractures. Depth to water is usually greater than 50 feet. Strip mines in the 
nonglaciated region are included in this setting. The natural soils have been removed and strip 
mine spoil containing mostly weathered shale and sandstone may randomly occupy the 
surface. Bedrock is exposed where spoil material is absent. Recharge is moderate due to 
increased capacity of spoil material to retain and discharge precipitation. 

Setting Depth to Recharge Aquifer Soil Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media Media raphy Media Conductivity 
(feet\ 

6Da1 75-100 4.7 interbedded Thin or 12-18 interbedded 100-300 111 
ss/sh/ls/cl/coal Absent ss/sh/ls/cl/coal 

6Da2 50-75 4.7 interbedded Thin or 18+ interbedded 100-300 114 
ss/sh/ls/cl/coal Absent ss/sh/ls/cl/coal 

6Da3 50-75 4.7 interbedded Thin or 12-18 interbedded 100-300 116 
ss/sh/Is/cl/coal Absent ss/sh/ls/cllcoal 

6Da4 50-75 2-4 interbedded Thin or 18+ interbedded 100-300 102 
ss/shllslcl/coal Absent ss/shllslcllcoal 
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6Db Alternating Sandstone, Limestone, Shale, Coal and Clay - Deep Regolith 

This hydrogeologic setting is similar to 6Da, except that deep soils are present over 
weathered bedrock or valley lacustrine deposits. The silt or clay loam soils in this setting help 
retard the movement of contaminants to the water table. Recharge in the uplands is low due 
to steep slopes and moderate on the gently sloped lacustrine deposits. 

Setting Depth to Recharge Aquifer Soil Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media Media raphy Media Conductivity 
(feet\ 

6Db1 50-75 2-4 interbedded Silty 12-18 interbedded 100-300 92 
ss/shlls/cl/coal Loam ss/sh/ls/cl/coal 

6Db2 30-50 4-7 interbedded Silty 2-6 sd+gvl/silt+clay 100-300 115 
ss/sh/ls/cl/coal Loam 

6Db3 50-75 2-4 interbedded Clay 12-18 interbedded 100-300 90 
ss/sh/ls/cl/coal Loam ss/sh/ls/cl/coal 

6Db4 15-30 4-7 interbedded Silty 0-2 sd+gvl/silt+clay 100-300 126 
ss/sh/ls/cl/coal Loam 

6Db5 50-75 2-4 interbedded Silty 18+ interbedded 100-300 90 
ss/sh/ls/cl/coal Loam ss/sh/Is/cl/coal 

6Db6 15-30 4-7 interbedded Silty 2-6 silt/clay 100-300 120 
ss/sh/ls/cl/coal Loam 

6Db7 15-30 4-7 interbedded Silty 0-2 silt/clay 100-300 121 
ss/sh/ls/cl/coal Loam 
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7 Aa Glacial Till Over Bedded Sedimentary Rock 

This hydrogeologic setting is characterized by low to moderate topography and varying 
thicknesses of glacial till covering alternating layers of fractured sedimentary rock. The glacial 
till occurs in layers or sheets each composed of varying amounts of unsorted clay, silt and sand 
with some pebbles and cobbles. Soil texture is variable depending largely on the composition 
of the uppermost till sheet. Although ground water may occur within the till and localized 
sand and gravel lenses, the bedrock is the principal aquifer. Ground water is obtained 
primarily from sandstones and sandy shales, along the bedding planes, and in intersecting 
vertical fractures. Precipitation infiltrating through the till serves as a source of recharge to the 
underlying bedrock. Depth to water is highly variable. 

Setting Depth to Recharge Aquifer Soil Media Topog Vadose Hydraulic Rating 
Water (In/Yr) Media raphy Zone Conductivity 
(feet) Media 

7Aa1 30-50 4-7 interbedded Silty Loam 2-6 sd+gvl/silt 100-300 115 
ss/sh/Is/cl/coal +clay 

7Aa2 50-75 4-7 interbedded Clay Loam 6-12 sd+gvl/silt 100-300 99 
ss/sh/Is/cl/coal +clay 

7Aa3 50-75 4-7 interbedded Silty Loam 0-2 sd+gvl/silt 100-300 106 
ss/sh/1s/cllcoal +clay 

7Aa4 50-75 4-7 interbedded Clay Loam 2-6 sd+gvl/silt 100-300 103 

' ss/sh/Is/cl/coal +clay 
7Aa5 30-50 4-7 interbedded Clay Loam 2-6 sd+gvl/silt 100-300 113 

sslshlls/cl/coal +clay 
7Aa6 30-50 4-7 interbedded Sandy Loam 2-6 sd+gvl/silt 100-300 119 

sslsh/Is/cl/coal +clay 
7Aa7 30-50 4-7 interbedded Silty Loam 0-2 sd+gvl/silt 100-300 116 

ss/sh/Is/cllcoal +clay 
7Aa8 15-30 4-7 interbedded Silty Loam 2-6 sd+gvl/silt 100-300 125 

ss/sh/1s/cl/coal +clay 
7Aa9 50-75 4-7 interbedded Silty Loam 2-6 sd+gvllsilt 100-300 105 

sslsh/1s/cllcoal +clay 
7Aa10 15-30 4-7 interbedded Clay Loam 2-6 sd+gvl/silt 100-300 123 

sslsh/Is/cllcoal +clay 
7Aa11 30-50 4-7 interbedded Clay Loam 6-12 sd+gvl/silt 100-300 109 

sslsh/Is/cllcoal +clay 
7Aa12 30-50 4-7 interbedded Sandy Loam 6-12 sd+gvllsilt 100-300 115 

ss/shllslcl/coal +clay 
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Setting Depth to Recharge Aquifer Soil Media Topog Vadose Hydraulic Rating 
Water (In/Yr) Media raphy Zone Conductivity 
(feet) Media 

7Aa13 30-50 4-7 interbedded Clay Loam 0-2 sd+gvl/silt 100-300 114 
ss/sh/ls/cl/coal +clav 

7Aa14 30-50 4-7 interbedded Sandy Loam 0-2 sd+gvl/silt 1-100 114 
ss/sh/ls/cl/coal +clav 

7Aa15 30-50 4-7 interbedded Silty Loam 6-12 sd+gvl/silt 100-300 111 
ss/sh/Is/cl/coal +clav 

7Aa16 30-50 4-7 interbedded Sandy Loam 0-2 sd+gvl/silt 100-300 120 
ss/sh/ls/cl/coal +clav 

7Aa17 30-50 4-7 interbedded Clay Loam 2-6 sd+gvl/silt 1-100 107 
ss/sh/ls/cl/coal +clav 

7Aa18 30-50 4-7 i nterbedded Clay Loam 0-2 sd+gvl/silt 1-100 108 
ss/sh/ls/cl/coal +clav 

7Aa19 30-50 4-7 interbedded Shrink-swell 0-2 silt/clay 1-100 111 
ss/sh/ls/cl/coal (Aggregated) 

Clav 
7Aa20 30-50 4-7 interbedded Shrink-swell 0-2 silt/clay 100-300 117 

ss/sh/ls/cl/coal (Aggregated) 
Clav 
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7 Af Sand and Gravel Interbedded in Glacial Till 

This hydro geologic setting is similar to 7 Aa, except that the till is generally thick, and the 
sand and gravel lenses in the till serve as the principal aquifer. Recharge to the sand and 
gravel lenses occurs from precipitation infiltrating through the till. Depth to water is variable 
but averages around 30 feet. 

Setting Depth to Recharge Aquifer Soil Media Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media raphy Media Conductivity 
(feet) 

7Af1 30-50 4-7 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 100-300 106 

7Af2 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 100-300 123 

7Af3 15-30 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 100-300 120 

7Af4 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 300-700 132 

7Af5 15-30 4-7 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 300-700 136 

7Af6 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 100-300 126 

7Af7 15-30 4-7 sand/gravel Clay Loam 0-2 sd+gvl/silt+clay 100-300 121 

7Af8 15-30 4-7 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 100-300 126 

7Af9 15-30 4-7 sand/gravel Shrink-swell 0-2 silt/clay 300-700 133 
(Aggregated) 

Clav 
7Af10 15-30 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 300-700 129 

7Af11 15-30 4-7 sand/gravel Loam 0-2 sd+gvl/silt+clay 300-700 134 

7Af12 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 300-700 132 

7Af13 15-30 4-7 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 100-300 116 

7Af14 15-30 4-7 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 300-700 125 

7Af15 15-30 4-7 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 100-300 122 

7Af16 30-50 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 100-300 110 

7Af17 15-30 4-7 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 300-700 131 
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7Ba Outwash 

This hydrogeologic setting is characterized by moderate topography and varying 
thicknesses of outwash that overlie alternating layers of sedimentary rock. The outwash 
consists of glacial meltwater ice contact deposits of sand and gravel in the form of kames 
which serve as the principal aquifer. The kames contain irregularly bedded, poorly washed 
and sorted sand and gravel that may include till masses. Associated with kames are 
depressions called kettle holes that often contain muck soils or may form a swamp or lake if 
be.low the water table. The water table occurs at relatively shallow depths below the base of 
the kames. Recharge is high because of the typically sandy soils and permeable vadose zone 
media. 

Setting Depth to Recharg Aquifer Soil Media Topogr Vadose Zone Hydraulic Rating 
Water e (In/Yr) Media aphy Media Conductivity 
(feet) 

7Ba1 30-50 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 700-1000 148 

7Ba2 30-50 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 700-1000 153 

7Ba3 15-30 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 700-1000 163 

7Ba4 15-30 7-10 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 700-1000 162 
7Ba5 30-50 7-10 sand/gravel Sand 6-12 sd+gvl/silt+clay 700-1000 154 
7Ba6 15-30 7-10 sand/gravel Gravel 6-12 sd+gvl/silt+clay 700-1000 166 

7Ba7 15-30 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 700-1000 158 

7Ba8 15-30 7-10 sand/gravel Muck 0-2 sd+gvl/silt+clay 700-1000 155 
7Ba9 15-30 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 1000-2000 167 

7Ba10 15-30 7-10 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 1000-2000 171 
7Ba11 15-30 7-10 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 1000-2000 165 

7Ba12 15-30 7-10 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 1000-2000 161 
7Ba13 15-30 7-10 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 700-1000 156 

7Ba14 5-15 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 700-1000 173 
7Ba15 5-15 7-10 sand/gravel Muck 0-2 sd+gvl/silt+clay 700-1000 165 
7Ba16 15-30 7-10 sand/gravel Sand 2-6 sd+gvl/silt+clay 700-1000 168 

7Ba17 5-15 7-10 sand/gravel Muck 0-2 sd+gvl/silt+clay 1000-2000 174 
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7Bb Outwash Over Bedded Sedimentary Rock 

This hydrogeologic setting is characterized by low to moderate topography and relatively 
thin outwash that overlies alternating layers of fractured sedimentary rock. The outwash 
consists of glacial meltwater deposits of sand and gravel in the form of kames and valley fill 
deposits. The kames contain irregularly bedded, poorly washed and sorted sand and gravel 
that may include till masses. The valley fill deposits contain stratified, well washed and well 
sorted sand and gravel with a small amount of clay and silt. Due to the relatively thin 
outwash, the underlying bedrock is the principal aquiJer. Ground water is obtained primarily 
from sandstones and sandy shales, along the bedding planes, and in intersecting vertical 
fractures. Precipitation infiltrating through the outwash serves as the main source of recharge 
to the bedrock. Depth to water is variable, but averages 30 to 50 feet below the surface. 

Setting Depth to Recharge Aquifer Media Soil Topogr Vadose Zone Hydraulic Rating 
Water lln/Yrl Media aohv Media Conductivitv 

7Bb1 30-50 7-10 interbedded Sand 2-6 sd+gvl/silt+clay 100-300 143 
ss/sh/ls/cl/coal 

7Bb2 30-50 4-7 interbedded Silty 0-2 sd+gvl/silt+clay 100-300 136 
ss/sh/ls/cl/coal Loam 

7Bb3 30-50 7-10 interbedded Sandy 2-6 sd+gvl/silt+clay 100-300 137 
ss/sh/ls/cl/coal Loam 

7Bb4 50-75 7-10 interbedded Sandy 6-12 sd+gvl/silt+clay 100-300 123 
ss/sh/ls/cl/coal Loam 

7Bb5 30-50 7-10 interbedded Sandy 6-12 sd+gvl/silt+clay 100-300 133 
ss/sh/ls/cl/coal Loam 

7Bb6 30-50 7-10 interbedded Sandy 0-2 sd+gvl/silt+clay 100-300 138 
ss/sh/ls/cl/coal Loam 

7Bb7 30-50 7-10 interbedded Sand 6-12 sd+gvl/silt+clay 100-300 139 
ss/sh/ls/cl/coal 

7Bb8 30-50 7-10 interbedded Thin or 12-18 sd+gvl/silt+clay 100-300 139 
ss/sh/Is/cl/coal Absent 

7Bb9 15-30 7-10 interbedded Sandy 0-2 sand + gravel 100-300 158 
ss/sh/ls/cl/coal Loam 

7Bb10 30-50 7-10 interbedded Sand 2-6 sand + gravel 100-300 153 
ss/sh/ls/cl/coal 

7Bb11 30-50 7-10 interbedded Clay 6-12 sand + gravel 100-300 127 
ss/sh/ls/cl/coal Loam 

7Bb12 30-50 7-10 interbedded Clay 2-6 sd+gvl/silt+clay 100-300 131 
ss/sh/ls/cl/coal Loam 

7Bb13 30-50 7-10 interbedded Sand 12-18 sd+gvl/silt+clay 100-300 137 
ss/sh/ls/cl/coal 

7Bb14 15-30 7-10 i nterbedded Sand 0-2 sand + gravel 100-300 164 
ss/sh/ls/cl/coal 
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7C Moraine 

This hydrogeologic setting is characterized by hummocky topography and varying 
thicknesses of glacial till that includes sand and gravel. This setting is similar to 7Ba, in that the 
sand and gravel in the moraine deposit may be well sorted and serve as the principal aquifer. 
Moraines also contain sediments that are typically unsorted and unstratified; these deposits 
contain more fines than outwash deposits, are less permeable and are characteristic of glacial 
till. Soil texture is extremely variable depending on the composition of till sheets at the 
surface. Recharge by precipitation is moderate and depth to water is fairly shallow; averaging 
15 to 30 feet below the surface. 

Setting Depth to Recharge Aquifer Media Soil Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media raphy Media Conductivity 
(feet) 

"7C1" "15-30" "4-7" "sand/gravel" "Clay "2-6" "sd+gvll~ilt+clay "300-700" 129 
Loam" 

'7C2" "15-30" "4-7" "sand/gravel" "Sand" "6-12" "sd+gvll,;ilt+clay "300-700" 137 

"7C3" "15-30" "4-7" "sand/gravel" "Sandy "2-6" "sd+gvl/~ilt+clay "300-700" 135 
Loam" 

"7C4" "15-30" "4-7" "sand/gravel" "Sandy "6-12" "sd+gvl/~ilt+clay "700-1000" 140 
Loam" 

'7C5" "15-30" "4-7" "sand/gravel" "Clay "6-12" "sd+gvli,;ilt+clay "700-1000" 139 
Loam" 

"7C6" "15-30" "4-7" ''sand/gravel" "Clay "2-6" "sd+gvl/~ilt+clay "700-1000" 138 
Loam" 
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7D Buried Valley 

This hydrogeologic setting is characterized by thick deposits of sand and gravel that were 
laid down by glacial meltwater in a former topographic low, (i.e. a preglacial or interglacial 
river valley). These deposits are capable of yielding large quantities of water where they are 
suffi.ciently thick, permeable and receive adequate recharge. The deposits may or may not 
underlie or be in direct hydraulic connection with a present -day river. Glacial till, recent 
alluvium, kame, valley train or lacustrine deposits may overlie the buried valley. Soil texture 
is highly variable depending on the surface material. Recharge to the aquifer can be attributed 
to infiltration by precipitation or stream infiltration where the water table has been lowered 
due to pumping. The depth to water in this setting is extremely variable. 

Setting Depth to Recharge Aquifer Soil Media Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media raphy Media Conductivity 
/feet) 

7D1 30-50 7-10 sand/gravel Sand 0-2 sd+gvl/silt+clay 700-1000 159 

7D2 30-50 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 700-1000 141 

7D3 30-50 7-10 sand/gravel Sand 0-2 sd+gvlisilt+clay 1000-2000 168 

7D4 30-50 4-7 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 700-1000 134 

7D5 30-50 7-10 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 1000-2000 161 

7D6 30-50 7-10 sand/gravel Sand 2-6 sd+gvl/silt+clay 1000-2000 167 

7D7 30-50 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 1000-2000 162 

7D8 30-50 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 1000-2000 172 

7D9 30-50 4-7 sand/gravel Silty Loam 0-2 sand + gravel 1000-2000 160 

7D10 5-15 4-7 sand/gravel Silty Loam 0-2 silUclay 300-700 137 

7D11 30-50 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 300-700 154 

7D12 30-50 7-10 sand/gravel Sand 2-6 sand + gravel 300-700 159 

7D13 30-50 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 300-700 122 

7D14 30-50 7-10 sand/gravel Sand 0-2 sand + gravel 2000+ 187 

7D15 50-75 7-10 sand/gravel Gravel 6-12 sand + gravel 300-700 137 

7016 50-75 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 700-1000 118 

7D17 50-75 4-7 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 700-1000 124 

7D18 30-50 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 2000+ 181 
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Setting Depth to Recharge Aquifer Soil Media Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media raphy Media Conductivity 
(feet\ 

7019 30-50 10+ sand/gravel Gravel 2-6 sd+gvl/silt+clay 300-700 155 

7020 30-50 7-10 sand/gravel Sand 0-2 sand + gravel 300-700 160 

7021 50-75 4-7 sand/gravel Sand 6-12 sd+gvl/silt+clay 300-700 117 

7022 30-50 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 1000-2000 150 

7023 50-75 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 1000-2000 140 

7024 50-75 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 1000-2000 130 

7D25 50-75 7-10 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 1000-2000 151 

7026 50-75 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 1000-2000 127 

7027 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 1000-2000 150 

7D28 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 700-1000 141 

7029 30-50 4-7 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 300-700 125 

7030 50-75 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 300-700 129 

7031 50-75 4-7 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 300-700 111 

7032 50-75 7-10 sand/gravel Sand 6-12 sd+gvl/silt+clay 300-700 135 

7033 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 300-700 132 

7034 30-50 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 700-1000 163 

7D35 15-30 4-7 sand/gravel Sand 0-2 sd+gvl/silt+clay 300-700 142 

7036 30-50 7-10 sand/gravel Sandy Loam 2-6 sand + gravel 1000-2000 171 

7037 5-15 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 300-700 144 

7D38 30-50 7-10 sand/gravel Gravel 6-12 sd+gvl/silt+clay 1000-2000 165 

7039 30-50 7-10 sand/gravel Sand 0-2 sand + gravel 1000-2000 178 

7040 50-75 7-10 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 700-1000 132 

7041 30-50 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 1000-2000 157 

7042 30-50 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 700-1000 148 

7043 30-50 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 700-1000 153 

7044 30-50 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 2000+ 166 

7045 5-15 4-7 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 300-700 151 

7D46 15-30 4-7 _ sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 300-700 136 

7047 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 300-700 132 

7048 30-50 7-10 sand/gravel Sand 6-12 sd+gvl/silt+clay 1000-2000 163 

7049 30-50 10+ sand/gravel Gravel 6-12 sd+gvl/silt+clay 1000-2000 169 

7050 30-50 7-10 sand/gravel Sand 6-12 sd+gvl/silt+clay 700-1000 154 

7051 15-30 7-10 sand/gravel Muck 0-2 sd+gvl/silt+clay 700-1000 155 

7052 15-30 7-10 sand/gravel Sand 6-12 sd+gvl/silt+clay 700-1000 164 

7054 30-50 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 2000+ 171 

7055 15-30 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 700-1000 173 

7056 30-50 7-10 sand/gravel Gravel 12-18 sd+gvl/silt+clay 700-1000 154 

7D57 30-50 4-7 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 700-1000 135 

7058 30-50 4-7 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 700-1000 130 

7059 15-30 7-10 sand/gravel Sand 0-2 sd+gvl/silt+clay 1000-2000 178 

7060 15-30 7-10 sand/gravel Muck 0-2 sd+gvl/silt+clay 1000-2000 164 

7061 30-50 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 700-1000 128 

7062 15-30 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 1000-2000 172 

7063 5-15 7-10 sand/gravel Muck 0-2 sd+gvl/silt+clay 1000-2000 174 

7D64 5-15 7-10 sand/gravel Loam 0-2 sd+gvl/silt+clay 1000-2000 180 

7065 15-30 7-10 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 2000+ 181 

7066 5-15 7-10 sand/gravel Loam 0-2 sand + gravel 2000+ 199 

7D67 5-15 7-10 sand/gravel Muck 0-2 sand + gravel 2000+ 193 
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Setting Depth to Recharge Aquifer Soil Media Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media raphy Media Conductivity 
(feet) 

7068 5-15 7-10 sand/gravel Loam 0-2 sand + gravel 300-700 172 

7D69 15-30 7-10 sand/gravel Sand 0-2 sand + gravel 1000-2000 188 

7D70 15-30 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 1000-2000 167 

7071 15-30 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 700-1000 158 

7072 30-50 4-7 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 700-1000 124 

7D73 30-50 4-7 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 1000-2000 133 

7074 15-30 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 1000-2000 182 

7075 30-50 7-10 sand/gravel Clay Loam 6-12 sd+gvl/silt+clay 700-1000 142 

7D76 15-30 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 2000+ 191 

7077 15-30 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 300-700 164 

7078 15-30 7-10 sand/gravel Sandy Loam 6-12 sd+gvl/silt+clay 300-700 149 

7079 30-50 7-10 sand/gravel Sandy Loam 12-18 sd+gvl/silt+clay 700-1000 146 

7080 30-50 7-10 sand/gravel Sand 12-18 sd+gvl/silt+clay 700-1000 152 

7D81 30-50 4-7 sand/gravel Clay Loam 12-18 sd+gvl/silt+clay 700-1000 122 

7082 30-50 7-10 sand/gravel Sand 2-6 sd+gvl/silt+clay 700-1000 158 

7083 30-50 7-10 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 300-700 143 

7084 15-30 7-10 sand/gravel Muck 0-2 sand + gravel 300-700 146 

7D85 30-50 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 300-700 154 

7086 5-15 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 300-700 174 

7087 15-30 4-7 sand/gravel Silty Loam 0-2 sd+gvl/silt+clay 300-700 137 

7088 30-50 7-10 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 700-1000 146 

7D89 15-30 4-7 sand/gravel Clay Loam 0-2 sd+gvl/silt+clay 300-700 130 

7090 30-50 4-7 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 1000-2000 144 

7091 15-30 4-7 sand/gravel Clay Loam 2-6 sd+gvl/silt+clay 300-700 129 

7D92 15-30 4-7 sand/gravel Shrink-swell 0-2 silt/clay 1000-2000 151 
(Aggregated) 

Clav 
7093 15-30 4-7 sand/gravel Sandy Loam 0-2 sd+gvl/silt+clay 1000-2000 154 

7D94 15-30 4-7 sand/gravel Clay Loam 0-2 sd+gvl/silt+clay 1000-2000 148 

7D95 5-15 7°10 sand/gravel Sand 0-2 sand + gravel 300-700 180 

7096 15-30. 4-7 sand/gravel Sandy Loam 2-6 sd+gvl/silt+clay 300-700 135 

7097 5-15 7-10 sand/gravel Silty Loam 0-2 sand + gravel 300-700 170 

7098 5-15 7-10 sand/gravel Sand 0-2 sand + gravel 700-1000 189 

7D99 15-30 7-10 sand/gravel Sand 0-2 sand + gravel 300-700 170 

70100 5-15 7-10 sand/gravel Sand 0-2 sand + gravel 1000-2000 198 

70101 5-15 7-10 sand/gravel Sandy Loam 0-2 sand + gravel 700-1000 183 
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7G Thin Glacial Till Over Bedded Sedimentary Rock 

This hydrogeologic setting is characterized by moderate to steep topography and deposits 
of thin, patchy glacial till overlying alternating layers of fractured sedimentary rock. The till is 
generally less than 20 feet thick and consists of varying amounts of unsorted clay, silt and sand 
with some pebbles and cobbles. Ground water is obtained primarily from sandstones and 
sandy shales, along the bedding planes, and in intersecting vertical fractures. Shale or clay 
layers can form aquitarcls, and perched ground water may be developed for domestic water 
supplies. Strip mines in the glaciated region are included in this setting. In these areas, the 
natural soils have been removed, and strip mine spoil containing mostly weathered shale and 
sandstone may randomly occupy the surface. Bedrock is exposed where spoil material is 
absent. Recharge is moderate clue to increased capacity of spoil material to retain and 
discharge precipitation. 

Setting Depth to Recharge Aquifer Soil Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media Media raphy Media Conductivity 
lfeetl 

7G1 75-100 4-7 interbedded Thin or 12-18 interbedded 100-300 111 
ss/sh/ls/cl/coal Absent ss/sh/ls/cl/coal 

7G2 50-75 2-4 interbedded Silty Loam 12-18 interbedded 100-300 92 
ss/shlls/cllcoal ss/sh/lslcl/coal 

7G3 50-75 2-4 interbedded Clay Loam 6-12 interbedded 100-300 92 
ss/sh/lslcl/coal ss/sh/1s/cllcoal 

7G4 50-75 2-4 interbedded Sandy 12-18 i nterbedded 100-300 96 
ss/shllslcl/coal Loam ss/sh/lslcl/coal 

7G5 50-75 2-4 interbedded Silty Loam 6-12 interbedded 100-300 94 
sslshllslcl/coal sslsh/1s/cl/coal 

7G6 50-75 2-4 i nterbedded Clay Loam 12-18 interbedded 100-300 90 
ss/sh/ls/cl/coal ss/sh/1s/cl/coal 

7G7 30-50 2-4 interbedded Silty Loam 2-6 interbedded 100-300 108 
sslsh/lslcl/coal ss/sh/ls/cl/coal 

7G8 30-50 2-4 interbedded Clay Loam 2-6 interbedded 100-300 106 
ss/sh/ls/cl/coal sslsh/ls/cl/coal 

7G9 50-75 2-4 interbedded Clay Loam 2-6 interbedded 100-300 96 
ss/sh/ls/cl/coal ss/sh/1s/cl/coal 
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Setting Depth to Recharge Aquifer Soil Topog Vadose Zone Hydraulic Rating 
Water (In/Yr) Media Media raphy Media Conductivity 
(feet) 

7G10 30-50 2-4 interbedded Sandy 2-6 interbedded 100-300 112 
ss/sh/ls/cl/coal Loam ss/sh/ls/cl/coal 

7G11 50-75 2-4 interbedded Sandy 6-12 interbedded 100-300 98 
ss/sh/ls/cl/coal Loam ss/sh/ls/cl/coal 

7G12 50-75 4-7 interbedded Thin or 6-12 interbedded 100-300 118 
ss/shlls/cl/coal Absent ss/sh/ls/cl/coal 

7G13 50-75 4-7 interbedded Thin or 12-18 i nterbedded 100-300 116 
ss/sh/1s/cl/coal Absent ss/sh/lslcl/coal 

7G14 30-50 2-4 interbedded Silty Loam 6-12 interbedded 100-300 104 
ss/sh/lslcl/coal ss/sh/1s/cl/coal 

7G15 50-75 2-4 interbedded Sand 6-12 interbedded 100-300 104 
sslsh/lslcl/coal ss/sh/ls/cl/coal 

7G16 30-50 2-4 interbedded Clay Loam 6-12 interbedded 100-300 102 
ss/sh/1s/cl/coal ss/sh/1s/cl/coal 

7G17 30-50 4-7 interbedded Thin or 6-12 interbedded 100-300 128 
ss/sh/1s/cl/coal Absent ss/sh/ls/cl/coal 

7G18 30-50 4-7 interbedded Thin or 2-6 interbedded 100-300 132 
ss/sh/ls/cl/coal Absent ss/sh/ls/cl/coal 

7G19 30-50 2-4 interbedded Clay Loam 2-6 interbedded 1-100 100 
ss/sh/ls/cl/coal ss/sh/1s/cl/coal 

7G20 30-50 2-4 interbedded Clay Loam 0-2 interbedded 100-300 107 
ss/sh/ls/cl/coal ss/sh/ls/cl/coal 

7G21 30-50 4-7 interbedded Thin or 2-6 interbedded 1-100 126 
ss/sh/1s/cl/coal Absent ss/sh/1s/cl/coal 

7G22 50-75 2-4 interbedded Silty Loam 18+ interbedded 100-300 90 
ss/sh/1s/cl/coal ss/sh/1s/cl/coal 

7G23 50-75 4-7 interbedded Thin or 18+ interbedded 100-300 114 
ss/sh/1s/cl/coal Absent ss/sh/1s/cl/coal 
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SOIL SURVEY OF STARK COUNTY, OHIO 

BY RICHARD L. CHRISTMAN, DWAIN D. WATERS, AND JAMES R. BAUDER, 
OHIO DEPARTMENT OF NATURAL RESOURCES' 

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH OHIO 
DEPARTMENT OF NATURAL RESOURCES, DmSION OF LANDS AND SOIL, AND OHIO AGRICULTURAL RESEARCH 

AND DEVELOPMENT CENTER 

STARK COUNTY, in the northeastern part of Ohio 
(fig. 1), has a total land area of 366,720 acres, or 

about 573 square miles. Canton, the county seat and 

Figure !.-Location of Stark County in Ohio~ 

largest city, is near the center of the county and lies 
about 50 miles south of Cleveland. fn 1960 the popula
tion of the CC'unty was 340,345, and that of Canton was 
about 113.631. 

Most of the land area in the county is farmland, 
but the county is in the expanding metropolitan and 
industrialized area of northeastern Ohio, and an in
creasingly large acreage is being diverted to nonfarm 
uses. Dairying is the main farm enterprise in the 

1 Assisting with the fieldwork were FRa\.NK CALHOUN, FRED 
MILLER, JON BOCKUS, NORRIS WILLIAMS, KENNETH L, POWELL, 
and ALEXANDER R. RITCHIE, JR.1 Ohio Department of Natural 
Resoul'ces, and MARVIN BUREAUi Soil Conservation Service. 

county. Industries related to iron and steel are dom
inant. 

How This Survey Was Made 
This survey was made to learn what kinds of soils 

are in Stark County, where they are located, and how 
they can be used, The soil scientists went into the 
county knowing they likely would find many soils they 
had already seen and perhaps some they had not. 

They observed the steepness, length, and shape of 
slopes, the size and speed of streams, the kinds of na
tive plants or crops, the kinds of rock, and many facts 
about the soils. They dug many holes to expose soil 
profiles. A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis
tant. They classified and named the soils according to 
nationwide, uniform procedures. The categories of the 
classification most used in a local survey are the soil 
series and the soi'l pha.8e. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface lay
er, all of the soils of one series have major horizons 
that are similar in thickness, arrangement, and other 
important characteristics. Each soil series is named 
for a town or other geographic feature near the place 
where a soil of that s0 ries was first observed and map
ped. Chili and Wheeling, for example, are the names 
of two soil series. All the soils in the United States 
having the same series name are essentially alike in 
those characteristics that affect their behavior in the 
undisturbed landscape. 

Soils of one series can differ in texture of the surface 
soil and in slope, stoniness, or some other characteris
tic that affects use of the soils by man. On the basis 
of such differences, a soil series is divided into phases. 
The name of a soil phase indicates a feature that af
fects management. For example, Chili silt loam, 0 to 2 
percent slopes, is one of several phases within the 
Chili series. 

After a guide for classifying and naming the soils 
1 
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2 SOIL SURVEY 

had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo
graphs. These photographs show woodlands, buildings, 
field borders, trees, and other details that help in draw
ing boundaries accurately. The soil map in the back of 
this publication was prepared on aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ
ent series, or of different phases within one series. 
Two such kinds of mapping units are shown on the 
soil map of Stark County: the soil complex and the 
undifferentiated group. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they can
not be shown separately on the soil map. Each area 
of a complex contains some of each of the two or more 
dominant soils, and the pattern and relative propor
tions are about the same in all areas. The name of a 
soil complex consists of the names of the dominant 
soils, joined by a hyphen. Chili-Urban land complex, 
undulating, is an example. 

An undifferentiated group is made up of two or 
more soils that could be delineated individually but 
are shown as one unit because, for the purpose of the 
survey, there is little value in separating them. The 
pattern and proportion of soils are not uniform. An 
area shown on the map may be made up of only one of 
the dominant soils, or of two or more. The name of an 
undifferentiated group consists of the names of the 
dominant soils, joined by "and." Chili and Conotton 
gravelly loams, 25 to 50 percent slopes, moderately 
eroded, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severely 
eroded that it cannot be classified by soil series. These 
places are shown on the soil map and are described in 
the survey, but they are called land types and are 
given descriptive names. Cut and fill land and Made 
land are examples of two land types in Stark County. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engiIJeering tests. Laboratory data from the same 
kinds of soils in other places are also assembled. Data 
on yields of crops under defined practices are assem
bled from farm records and from field or plot experi
ments on the same kinds of soils. Yields under defined 
management are estimated for all the soils. 

The soil scientists set up trial groups of soils on the 
basis of the data they have collected. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. Then they 
adjust the groups accordino: to the results of their 
studies and consultations. Thus, the groups that are 
finally evolved reflect up-to-date knowledge of the soils 
and their behavior under present methods of use and 
management. 

General Soil Map 
The general soil map at the back of this soil survey 

shows, in color, the soil associations in Stark County. 
A soil association is a landscape that has a distinctive 
pattern of soils. It normally consists of one or more 
major soils and at least one minor soil, and it is named 
for the major soils. The soils in one association may 
occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are suit
able for a certain kind of farming or other land use. 
Such a map is a useful general guide in managing a 
watershed, a wooded tract, or a wildlife area, or in 
planning engineering works, recreational facilities, 
and community developments, It is not a suitable 
map for planning the management of a farm or field, 
or for selecting the exact location of a road, building, 
or similar structure because the soils in any one asso
ciation ordinarily differ in slope, depth, stoniness, 
drainage, and other characteristics that affect their 
management. 

The soil associations in Stark County are discussed 
in the following pages. 

1. Fitchville-Sebring- Association 
Deep, nea.rly level, somewha.t poorly drained a.rut poorly 
dra.ined soils that have a. loamy subsoil; formed in g!a.c
ia.l l,ake sed,i,ments 

This association of nearly level soils is in scattered 
areas throughout the county. These areas are old gla
cial lake beds that generally are lower than the sur
rounding topography. 

This association occupies about 7 percent of the 
county. About 26 percent of the association is Fitch
ville soils, 24 percent is Sebring soils, and the remain
ing 50 percent is soils of minor extent. 

The Fitchville soils are slightly higher than the Se
bring soils in most places. Fitchville soils are some
what poorly drained, and the Sebring ~ojls are poorly 
drained. Both kinds of soils have a silt lo:;1m surface 
layer and a seasonal high water table. They are soft 
and compressible when wet. 

The minor soils in thls association are the very poor
ly drained Luray and Montgomery soils and the mod
erately well drained Glenford soils. 

Undrained areas of this association are swampy, 
but most areas have been cleared and drained. The 
poor or somewhat poor natural drainage is the main 
limitation to use of the major soils for farming and 
for most other purposes. Flooding and ponding are 
common in winter and early in spring. It is essential 
that an artificial drainage system be maintained on 
these soils to keep them from reverting to swamp. 

This association is used mainly for pasture, but some 
local areas are used for cultivated crops. If the Fitch
ville and Sebring soils are intensively managed, they 
are well suited to the field crops commonly grown in 
the county. Use for many nonfarm purposes is limited 
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by a seasonal high water table .and, in some areas, by 
unstable soil material. Undrained areas are valuable 
as habitat for wetland wildlife. 

2. Chili-Wheeling-Shoals Association 
Deep, nearly level to, steep, wen.drained and somewhat 
poorly drained soils that have a loamy subsoil; farmed 
mainly in g/,a,cw,l outwash 

Most of this association is in an irregularly shaped 
area that surrounds Canton and extends northward 
to Portage County, northwestward to Summit County, 
and westward to Wayne County. Many smaller areas 
of other associations lie within this large area. This 
association also is along the main streams throughout 
the county. It occupies sloping and steep hills in Lake, 
Plain, Jackson, and Lawrence Townships. South of 
Massillon the soils are nearly level to gently sloping. 

This association occupies about 27 percent of the 
county. About 55 percent of the association is Chili 
soils, 10 percent is Wheeling soils, 10 percent is Shoals 
soils, and the remaining 25 percent is minor soils. 

The Chili and Wheeling soils formed in silty mate
rial underlain bv gravelly outwash, and they are well 
drained. The Shoals soils formed in recent alluvium 
and are somewhat poorly drained. 

Among the minor soils in this association are the 
well-drained Arkport and Plainfield soils, the very 
poorly drained Sloan soils, and the poorly drained 
Wayland soils. 

This association is used mainly for general farminp: 
and dairyinp:. The Chili and Wheeling soils are well 
suited to cultivated crops. Potatoes and melons could 
be grown on these soils, particularly where water for 
irrig-ation is available. Erosion is a hazard in the more 
sloning areas. Because floodin~ is a hazard, the Shoals 
soils are used mainly for pasture. 

The Chili and Wheeling soils have few limitations 
to use as homesites, and in many areas community de
velopment is competing with farming. In these soils, 
however, there is a danger of contaminating under
ground water because septic tank effluent is not ade
quately filtered. This danger is greatest where septic 
tanks are concentrated in a small area. Because they 
are subject to flooding, the Shoals soils have severe lim
itations for most nonfarm uses. 

3. Ravenna-Canfield Association 
Deep, nearly level to swping, somewhat poorly drained 
and moderately well drained soils that have a fragipan 
in the subsoil; formed in /.oam or silt loam g/,a,cial till 

This association occupies larp:e undulating to rolling 
areas in Marlboro, Nimishillen, and Tuscarawas 
Townships. Smaller, irregularly shaped areas are scat
tered throughout most of the county. Topography is 
typical of that in glacial till areas. 

This association occupies about 20 percent of the 
county. About 45 percent of the association is Ravenna 
soils, 45 percent is Canfield soils, and the remaining 
10 percent is minor soils. 

The Ravenna soils are less sloping than the Canfield 
soils and are somewhat poorly drained. The Canfield 
soils are moderately well drained. Both kinds of soils 
have a dense, compact subsoil that restricts the inter
nal movement of water and the growth of roots. 

Among the minor soils in this association are the 
well-drained Wooster soils, which are steeper than the 
Canfield s.oils. Other minor soils are the somewhat 
poorly drained Fitchville soils and the poorly drained 
Sebring soils. 

This association is used mainly for general farming 
and dairying. Use of the major soils is limited by 
seasonal wetness and, in culti viated areas, by a hazard 
of erosion. Artificial drainage is needed for the good 
growth of crops. Wetness is generally caused by the 
lateral movement of water along the top of the dense, 
compact subsoil. 

Buildings constructed on these soils tend to have 
wet foundations and basements unless adequate drain

. age is provided. Because the dominant soils have mod
erately slow permeability, filter fields do not function 
well during wet periods. 

4. Canfield-Wooster Association 
Deep swping to steep, moderately well d:rained and 
well drained soils that have a fragipan in the subsoil; 
formed in loamy g/,a,ci.al, till 

This association occurs through all the county ex
cept the extreme southeastern corner. It is in large 
and small areas of various shapes. Slopes are smooth 
and rounded. 

This association occupies about 26 percent of the 
county. About 65 percent of the association is Can
field soils, 25 percent is Wooster soils, and the remain
ing 10 percent is minor soils. 

The Canfield and Wooster soils formed in deep, 
loamy glacial till. The Canfield soils are moderately 
well drained. They have a dense, compact subsoil that 
slows the movement of water and the growth of roots. 
Wooster soils are well drained. They generally are 
higher and steeper than the Canfield soils. 

Among the minor soils in this association are the 
moderately well drained and well drained, steep Lou
donville soils and the nearly level, somewhat poorly 
drained Ravenna soils. 

This association is used mostly for general farming 
and dairying, though the acreage in community de
velopment is increasing. The hazard of erosion is the 
main limitation to the use of the Canfield and Wooster 
soils for farming, but wetness commonly delays tillage 
in spring in less sloping areas of the Canfield soils. 

Wetness is a less serious limitation for community 
development in this association than in the Wads
worth-Rittman, the Ravenna-Canfield, and the Rem
sen associations, But unless adequate drainage is pro
vided in the Canfield soils, basements are wet and 
septic tanks do not function well because water seeps 
along- the top of the dense, compact subsoil. For many 
nonfarm uses, the major soils in this association are 
limited by moderately slow permeability and, in some 
places, by steep slopes. 
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5. Glenford-Licking Association 
Deep, gently slopfog to steep_, moderately well drained 
soils that have a loamy and clayey subsoil; formed in 
water-depos#ed sedirnents 

This association is on benchlike terraces along small 
streams in the south-central part of the county. It lies 
in the valleys between the adjacent uplands and the 
flood plains. 

This association occupies about 1 percent of the 
county. About 40 percent of the association is Glen
ford soils, 25 percent is Licking soils, and the remain
ing 35 percent is minor soils. 

Thi! Gll!l1fl:lrd _lioilll fi.Jmlatl . .in WflW•d~oBitlld .. £edl• 
rnentir, ~nl!' 1,lit hut aame clay, They ui! moaerately 
well dra,ined a.nd have . motl.erate\y slow perm.ea bliity. 
'l'iie Li~l!.:il'lg>·Ji!lilll.forme:d fat ,ailty c-lay and <:111$.,Udi~ 
men ts, 'I'lwf al!U) ~e mod.era~:r "ell drll.inl!il, but ;hey 
have 11low !>ertll®r.iility, l!9tlJ: ffi11. Glm1£ord 11µdi t,lc.k,, 
Ing f!oim lut'Yt,. a ~igh Wll~lll'_ililile l!l. \\'l.:nter 11nd lll)t'bl!I; 

Amo!Wi tk.eo mr11or aoliij Ui ·.tlwl -11:Sl!Multlon ai<e the 
poorly drained Sebring soils and the moderately well 
drained Rainsboro soils. 

In this association seasonal wetness and, in some 
areas, the hazar.d of erosion are the main limitations 
to _llMl of tqe. .;iQil$ for i'arn:iing, ~~ looal areas te• 
eeive :unoff tmi.m the 11.djll!llent Ii plan its. U\\!e for m11mr 
noltla.rm Jm.l1\ll!l\li1! il!· limiti\d- b:r a se11.noti1il. high wat.ar 
table ,mcJ i,,str.iti!!d pel'Jnl!!!bility:. 

Mol't; than jjJjlf of Hus IIJISQ;,!ation 111 V,lbOd!!d Qr ia 
in unimproved pasture. Most of the remaining acreage 
is used for general farming and dairy farming (fig. 2). 
Community development has not been extensive. 

Figure Z.-An area in the GJenford-Licking soil aSsociation. In 
the background. a.re pine trees growing on a Licking silt loam, 

and in the foreground is a poorly drained Sebring silt loam. 

6. Carlisle-Willette-Linwood Association 
Very poorly dmined organic soi/$ that m·e mainly in 
depressirms 

This association occurs in scattered nearly level 
and depressional areas in the north-central and cen
tral parts of the county. It consists of muck soils that 
are underlain by mineral soil material at various 
depths. Undrained areas of these soils are swampy. 

This association occupies about 2 percent of the 
county. About 80 percent of this association is Car
lisle soils, 10 percent is Willette soils, and 10 percent 
is Linwood soils. 

The Carlisle, Willette, and Linwood soi.ls a1·e dark 
colored, very poorly drained, and nearly level. These 
soils have a muck surface layer. Depth to the mineral 
material is 5 to 30 feet or more in the Carlisle soils, 
about 26 inches in the Willette soils, and about 23 
inches in the Linwood soils. The thinner Linwood 
and Willette soils commonly occur at the outer edge 
of the association. 

Poor natural drainage is the main limitation to 
use of this association for farming. The muck tends 
to oxidize and subside when the water table jg low
ered. This subsidence is particularly serious where 
the muck is thin. When dry, all areas of these mucks 
can be damaged or destroyed by fire. Dry areas are 
also subject to soil blowing. If these soils are used 
for farming, they need intensive management that 
includes artificial drainage anJ control of the water 
table. 

About 60 percent of this association is used for 
tl'Uck farming. The remaining acreage is unimproved 
and swampy. Under good management these soils 
are well suited to endive, radishes, onions, lettuce, 
and other truck crops. They have severe limitations to 
use in community development because the muck is 
unstable and tends to subside. 

7. Wadsworth-Rittman Association 
Deep, nearly level to sloping, somewhat poorly drained 
an4 moderately well ,:[rained soils that have a fragipan 
in the subsoil; formed in clay loam or silty clay loam 
g laei.a.l till 

This association is in the northeastern part of the 
county. It consists of soils that formed in clay loam 
or silty clay loam glacial till and that have a compact 
layer in the subsoil that restricts the movement of 
water. 

This association occupies about 2 percent of the 
county. About 65 percent of the association is Wads
worth soils, 25 percent is Rittman soils, and the re
maining 10 percent is minor soils. 

The Wadsworth soils are mainly nearly level and 
are somewhat poorly drained. The Rittman soils are 
sloping and moderately well drained. In addition to 
the resti·ictive subsoil, both kinds of soils have a 
seasonal high wat,ir table. 

Among the minor soils in this association are the 
moderately well drained Canfield, the somewhat poorly 
d1·afoed Fitchville, and the poorly drained Sebring 
soils. 
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General farming and dairying are the major farm
ing enterprises in this association. The main limita
tion to farming is seasonal wetness. Artificial drain
age is needed for good growth of crops, particularly 
on the Wadsworth soils. Erosion is a hazard in cul
tivated areas of Rittman soils. 

For community development, use of most of the 
soils is severely limited by a seasonal high water table 
and slow permeability. On these soils septic tank 
filter fields do not function properly, even in dry per
iods. 

8. Loudonville-Wooster Association 
Moderately deep and deep, slor,ing to very steep, well
drained soils that have a loamy subsoil; formed in 
loamy glacial till over sandstoM 

This association occurs in widely separated areas 
throughout the county, mainly in the southern half. 
In most areas the glacial till is less than 4 feet thick 
over residuum from shale and sandstone. 

This association occupies about 5 percent of the 
county. About 80 percent of the association is Loudon
ville soils, 15 percent is Wooster soils, and the re
maining 5 percent is minor soils. 

The Loudonville soils formed in glacial till 20 to 40 
inches thick over bedrock. They are well drained. 
The Wooster soils formed in glacial till more than 
40 inches thick. They are well drained and contain a 
fragipan. 

Among the minor soils in this association are the 
well drained Latham and Muskingum soils and the 
moderately well drained Keene soils. 

The main farming on the soils of this association 
is general farming, dairying, and producing fruit. 
Much of the acreage is used for pasture. The main 
limitation to farming is steep or very steep slopes. 
In many areas these soils are so steep that erosion 
would be a severe hazard if they were cultivated. In 
these areas runoff is very rapid. Community develop
ment is limited by steep slopes, but many areas have 
scenic value. Locally, many nonfarm uses are limited 
by shallowness to bedrock. 

9. Remsen Association 
Deep, mainly nearly level to gently sloping, somewhat 
poorly drained soils that have a dominantly clayey sub
soil; formed in mlty clay glacial till 

This association occurs in the northeastern part 
of the county, where it practically surrounds the Ber
lin Reservoir. The soils are mainly nearly level to 
gently sloping, but they are steeper along streams and 
drainageways. 

This association occupies about 1 percent of the 
county. About 80 percent is Remsen soils, and the 
remaining 20 percent is minor soils. 

The Remsen soils occur on. uplands. They are some
what poorly drained and have a slowly permeable, 
clayey subsoil. 

The minor soils in this association are the mod
erately well drained Geeburg soils, the very poorly 

drained, dark-colored Montgomery soils, and the poor
ly drained Trumbull soils. 

Because this association is adjacent to the Berlin 
Reservoir, it is used mainly as recreational and wild
life areas. Some areas are pastured. Seasonal wet
ness and slow permeability are the main limitations 
to use. Because the soils in this association are diffi
cult to drain and are low in natural fertility, use for 
farming is limited. The clayey subsoil of the Remsen 
soils prevents septic tank filter fields from functioning 
properly. 

10. Latham-Keene Association 
Mod,rrately deep and deep, sloping to steep, well drained 
and moderately well drained soils that have a loamy 
a,nd clayey subsoil; formed over shale 

This association occupies scattered areas in the 
south-central part of the county. It occurs in the un
glaciated part of the county and consists of sloping to 
steep soils. 

This association occupies about 2 percent of the 
county. About 50 percent of this association is Latham 
soils, 40 percent is Keene soils, and the remaining 
10 percent is minor soils. 

The Latham soils formed in place from weathered 
shale. They are well drained and have a slowly per
meable subsoil. The Keene soils formed in place from 
weathered shale and thin strata of siltstone bedrock. 
They generally are not so steep as the Latham soils. 
Keene soils are moderately well drained; permeability 
is moderately slow in the upper part of the subsoil 
and slow in the lower part. 

The minor soils in this association are the well 
drained Brooke, Gilpin, and Muskingum soils and the 
moderately well drained Tilsit soils. 

This association is used mainly for general farming. 
Much of the acreage is wooded or pastured, but some 
local areas are strip mined for coal and shale. Be
cause of steep slopes and rapid runoff, erosion is a 
severe hazard in cultivated areas. 

Little of this association has been used for com
munity development. Some areas that have attractive 
views are suitable for homesites, but use of the major 
soils for septic tank filter fields is severely limited by 
moderately slow and slow permeability. 

11. Muskingum-Gilpin-Dekalb Association 
Moderately deep, sloping to very steep, we!L-drained 
soils that have a loamy subsoil; formed mainly over 
sandstone and shale 

This association occurs in unglaciated areas in the 
southern and southeastern parts of the county (fig. 3}. 

This association occupies 7 percent of the county. 
About 40 percent of the association is Muskingum 
soils, 20 percent is Gilpin soils, 20 percent is Dekalb 
soils, and the remaining 20 percent is minor soils. 

The Muskingum soils formed in the residuum from 
siltstone, sandstone, and shale. The Gilpin soils formed 
in the residuum from thin beds of siltstone, shale, 
and sandstone. The Dekalb soils formed in the resi-
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Figure 3.-Typical landscape in the Mu$1dngum.-Gilpin-Dekalb soil association 

duum from sandstone and thin beds of siltstone. All 
of these soils are well drained, low in natural fertility, 
and droughty. 

The minor soils in this association are the moderate
ly well drained Keene. and .Tilsit soils and the well 
drained Ran)Jley, Wellston, n.nd W:llilcett a<>Us. . 

• l,ar/i;J! ar~as ••·<if thls, lll!IW!!lll<tion ht.ye been atrip 
Ul,inlld- ft:1r ®al,. Gilneriil fal'lr\ln1r and . .Pmdncinl!'.,frµJt 
are the ma.in .fa~ .. Biltarin;if/$1, '!:he,, !• .slQP~ iioilll 
Bre uaed.mtunly mr PMt~l!¥ 1!ut.r-0w·cyi:,ps ~N irrovm 
in a f~w area.\i, The solla :smf;i.\d ill cultivated. !:rOJ>IJ 
are lli irnch sltUd!,arN!l! that .usiJ .. of faim macliimm is 
restricted. Intensive practices of erosion control are 
needed in cultivated areas. The steeper soils are used 
for apple orchards, for pasture, and as woodland. Be
cause runoff is very rapid on these soils, the hazard of 
erosion is severe. 

Use of the soils in this association for many non
farm purposes is limited by slopes and, in some areas, 

by bedrock near the surface. Community develop
ment is not extensive in this association. 

Use and Management of Soils 
This section contains information on the use and 

llltlWi!g~nt of !!Oils In the :COilnh' foi; ·ml·Xlii·· i.nd. plll!i, 
tnie 11nd • l!bo · .. llll:. W1)1>dland, :!'or wildlife;. in. engineer~ 
hii,; llJld for AAl'il.u a;nd lll:>ll!lti:y .pli.i;iµng\ A.I~ .gi.v11n 
l!if~ eiitin,a~d Yields i:if f;heplilnill.i:li;l-0;!'01,l!I,. . · • 

ln pi;esentlng •iilfQfn!llticn< ibout t'!le US!l of• li.oils · 
for crops and pasture, the pro~edure is to describe 
a group of similar soils that are suitable for those 
purposes and to suggest use and management for the 
group. To detenniue the soils in each capability unit, 
refer to the "Guide to Mapping Units" at the back of 
this survey. In the subsection on woodland, a table 
lists the woodland suitability groups into which the 
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soils have been placed. The subsection on wildlife 
gives information about the suitability of the soils 
for the elements of wildlife habitat. In the subsection 
on engineering, the soils are not grouped but are 
plaeed in tables so that properties significant to en
gineering work can be given readily. In the subsection 
on town and country planning, the soils are rated 
according to their limitations for selected uses. 

Crops and Pasture 
In this section general practices of soil management 

are discussed, tbe system of capability classification 
used b,y the . Soil Conservation Service_ is described, 
mid. iugi,11St~d ll'l!l/l'lllli'er4e1+t for, !l!lpabmw, we.ups !if 
iloils is_ ... l!1. v"1ll_ . Alli$, a ·:tlt_ h_ le Ii. ~ta_ es_ t_mi_& ___ ·.t. ed. yleldij. ·o_ f 
lJ:'inclpal 11rops n11dl!ll two !evelll, of' llWl.l\l:lem~nt, SJ?e, 
c1al eropa g1'0w11 fpr 11ommercial . use. are d1scu~sl!d, 
lllld the $Ultilb!.llty o:f thll soils f!l.t lrriJi111ted . ,m,ops. 

Fiel.d m·i)ps o.onmion.ly l!!'O\)'T! 111 $turk l;<J\l:ll'ty _IINI 
c,m1, Wh11at, •J'J,i:a, and other ·imlall gr'ai1111. Pl~nta.auft, 
:able for pwihu•e and hay !U'I;\ alfalf11, alsike cl,wer, 
lc.iidino clover, re/I\ cl<w<lll", . tll!l.othy, . orch111•dgr~s,. 
brom~gl'll~ 1,nii bluegr11l:l$. lilpedal crops commonly 
grown are sweet corn, celery1 lettuce, radishes, straw
berries and other crops adapted to the climate. The 

crops just mentioned serve to indicate the kind of 
crops that are adapt<ld to conditions in the county. 

General practices of management 
Although the soils in Stark County vary in their 

suitability for specific crops and require widely dif
ferent management, some basic, or general, manage
ment practices arc needed on practically all of the soils. 

This section discusses the basic practices of main
taining fertility, utilizing crop residue, improv
ing drainage, and controlling erosion. The management 
of specified groups of soils is discussed under "Ma
nagement by capability units," and more specific in
formation can he obtained by consulting a represen
tative of the Soil Conservation Service or the Ohio 
Agricultural Extension Service. 

Maintenance of adequate kvel.s of fe1•tility.-Be
cause most of the soils in the county, particularly the 
light-colored ones, are naturally acid and low in con
tent of plant nutrients, additions of lime and fer
tilizer are needed. Such additions should be based on 
the results of soil tests, on the need of the crop, and 
on the expected- level of yields. For assistance in dee 
termining the kinds and amounts of fertilizer and 
lime to apply, farmers should consult the Ohio Agri
cultural Extension Service. 

Figure 1.-A tile drainage system on a Fitchville silt loam. 
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Figure 5.-An area of a Licking silt loam that has been eroded. 

suitable for cultivated crops is susceptible to erosion. 
Practices of erosion control commonly used in the 
county are constructing diversions, terraces, and wa
terways, contour stripcropping, contour tillage, mini
mum tillage, utilizing crop residue, and planting close
growing crops. 

Capability grouping 
Capability grouping shows, in a general way, the 

suitability of soils for most kinds of field crops. The 
groups are made according to the limitations of the 
soils when used for field crops, the risk of damage 
when they are used, and the way they respond to 
treatment. The grouping does not take into account 
major and general!J• expensive landforming that would 
change slope, depth, or other characteristics of the 
soils; does not take into consideration possible but 
unlikely major reclamation projects; and does not 
apply to rice, cranberries, horticultural crops, or oth
er crops requiring special management. 

Those familiar with the capability classification 
can infer from it much about the behavior of soils 
when used for other purposes, but this classification 
is not a substitute for interpretations designed to 
show suitability and limitations of groups of soils 
for forest trees or for engineering. 

In the capability system, all kinds of soils are 
grouped at three levels, the capability class, subclass, 
and unit. These are discussed in the following para
graphs. 

CAPABILITY CLASSES, the broadest groups; are desig
nated by Roman numerals I through VIII. The num
erals indicate progressively greater limitations and 
narrower choices for practical use. Classes are defined 
as follows: 

Class I soils have few limitations that restrict 
their use. 

Class II soils have moderate limitations that re
duce the choice of plants or that require 
moderate conservation practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conser

. vation practices, or both. 
Class IV soils have very severe limitations that 

reduce the choice of plants, require very care
ful management, or both. 

Class V soils are not likely to erode bnt have 
other limitations, impractical to remove, that 
limit their use largely to pasture, range, 
woodland, or wildlife. (None in Stark Coun
ty.) 

Class VI soils have very severe limitations that 
make them generally unsuited to cultivation 
and that restrkt their use largely to pasture, 
range, woodland, or wildlife. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that 
restrict their use largely to pasture or range, 
woodland, or wildlife. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife, 
or water supply, or to esthetic purposes, 
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CAPABILITY SUBCLASSES are soil groups within one 
class; they are designated by adding a small letter, 
e, w, s, or c, to the class numeral, for example, Ile. 
The letter e shows that the main limitation is risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with 
plant growth or cultivation ( in some soils the wetness 
can be partly corrected by artificial drainage) ; s shows 
that the soil is limited mainly because it is shallow, 
droughty, or stony; and c, used in only some parts of 
the United States and not in Ohio, shows that the 
chief limitation is climate that is too cold or dry. 

In class I there are no subclasses, because the soils 
of this class have few limitations. Class V can contain, 
at the most, only the subclasses indicated by w, s, 
and c, because the soils in class V are subject to little 
or no erosion, though they have other limitations that 
restrict their use largely to pasture, range, woodland, 
wildlife, or recreation. 

CAPABTI.,ITY UNITS are soil groups within the sub
classes. The soils in one capability unit are enough 
alike to be suited to the same crops and pasture plants, 
to require similar management, and to have similar 
productivity and other responses to management. Thus, 
the capability unit is a convenient grouping for mak
ing many statements about management of soils. Capa
bility units are generally designated by adding an 

. Arabic numeral to the subclass symbol, for example, 
Ile-4 or Ille-5. Thus, in one symbol, the Roman num
eral designates the capability class, or degree of limi
tation; the small letter indicates the subclass, or kind 
of limitation, as defined in the foregoing paragraph ; 
and the Arabic numeral specifically identifies the capa
bility unit within each subclass. 

In the following pages the capability units in Stark 
County are described and suggestions for the use and 
management of the soils are given. 

Management by capability units' 
The soils in Stark County have been placed in 46 

capability units. The soils in each unit have about 
the same limitations, are subject to similar risks of 
damage, need about the same kind of management, 
and respond to management in about the same way. 
Borrow pits, Gravel pits, Quarries, Urban land, and 
the 16 mapping units that include Urban land have 
not been placed in a capability unit because they, 
except Borrow pits, Gravel pits, and Quarries, are 
generally the sites for industrial, residential, or other 
community development. 

In the following pages each capability unit is de
scribed, and management for each is discussed. The 
names of the soil series represented are given in the 
description of each capability unit, but this does not 
mean that. all of the soils in a given series are in the 
unit. To determine the soils in each capability unit, 
refer to the "Guide to Mapping Units" at the back 
of this survey, Also, the capability unit assigned to 
any soil is listed at the end of the description of that 
soil in the section "Descriptions of the Soils." 

, By MARVIN BUREAU, soil scientist, Soil Conservation Service. 

In the discussions of the capability units, improved 
and intensive levels of management are mentioned for 
cropland and pasture. These levels of management 
are defined in the subsection "Estimated Yields." 

Also in the descriptions of the capability units, 
depth of the root zone refers to the depth of the soil 
to a high water table, a fragipan layer, a layer of 
dense clay or compact till, bedrock, or other material 
that restricts the growth of roots. Reference to low, 
medium, or high available moisture capacity is re
lated to the normal depth of roots of corn, small 
grain, or. other commonly grown field crops. 

These descriptions also point out soil features that 
limit the use of soils for crops or pasture. Only general 
recommendations for overcoming the limitations are 
given. Erosion control or drainage, for example, can 
be achieved by many methods or combinations of 
practices on any given field of any kind of soil. For 
specific information regarding erosion control, arti
ficial drainage, recommended crop varieties, or other 
management practices, the reader should contact the 
nearest Soil Conservation Service Office or the Ohio 
Agricultural Extension Servi.ce. 

CAPABILITY UNJT J,..t 

This unit consists of moderately well drained and 
well drained, nearly level soils on stream · terraces . 
These soils are in the Glenford, Mentor, and Wheeling 
series. They generally are above the level of flooding 
but are subject to occasional flooding in some areas. 
Erosion, however, is not likely. These soils have a silt 
loam or loam surface layer. 

The soils in this unit have a moderately deep or 
deep root zone and medium to high available moisture 
capacity. Water moves through these soils easily, and 
they seldom are too wet or too dry to be cropped, 

These soils are easily worked, and crops on them 
can be planted fairly early in spring. They have no 
limitation to use for field crops and pasture. Soil 
structure can be maintained by using crops that pro
duce large amounts of residue. 

The soils in this unit are suited to the field crops 
and hay and pasture plants commonly grown in the 
county and to adapted special crops. If management is 
intensive, cultivated crops can be grown year after 
year. These soils, particularly the Wheeling soils, are 
well suited to irrigation by the sprinkler system. 

CAPABILITY UNIT Ue-1 

This unit consists of moderately well drained and 
well drained, gently sloping soils on terraces and up
lands. These soils are in the Glenford, Mentor, Wells
ton, Wheeling, and Wooster series. They have a silt 
loam or loam surface layer. 

These soils have a deep root zone and are easy to 
work. Available moisture capacity is medium to high, 
and permeability is moderate to moderately slow. Run
off is rapid. 

The hazard of erosion is the major limitation to use 
of these soils. In cultivated areas, particularly on long 
slopes, practices of erosion control are needed. In fre
quently cultivated areas, practices also are needed for 
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maintaining :fertility, good soil structure, and organic
matter content. 

The soils in this unit are suited to the crops and the 
hay and pasture plants commonly grown in the county. 
If management is intensive, cultivated crops, including 
special crops, can be grown :frequently. Where man
agement is less than intensive, the cropping sequence 
should include close-growing crops, grasses, and leg
umes. Returning large amounts of crop residue to the 
soil is necessary for maintaining tilth and controlling 
erosion. These soils are well suited to early pasture and 
to irrigation by the sprinkler system. 

CAPABILITY UNIT lle-S! 

· In this unit are moderately well drained, gently slop
ing soils that occur on terraces and uplands and have a 
:fragipan. These soils are in the Canfield and Rainsboro 
series. They have a silt loam surface layer. 

In these soils the root zone and the available moist
ure capacity are limited by the dense, firm fragipan in 
the lower part of the subsoil. Permeability is moderate 
to a depth of 15 to 30 inches, but it is moderately slow 
in the fragipan. Runoff is rapid. Good tilth is easy to 
maintain on these soils. 

The hazard of erosion limits the use of these soils 
for row crops, particularly on long slopes that have a 
gradient of about 6 percent. Seasonal wet spots occur 
near the base of some slopes and along waterways. 

The soils in this unit are suited to the field crops, 
special crops, and the hay and pasture plants com
monly grown in the county. If management is inten
sive, cultivated crops, including special crops, can be 
grown frequently. Where management is less than 

· intensive, the cropping sequence should include a small 
grain or another close-growing crop, and sod or pasture 
crops that help to maintain soil structure and organic
matter content and to control erosion. 

The general farm crops grow better on these soils 
if the seep spots are drained by a random tile system. 
Areas used for special crops of high value generally 
require a complete tile system of drainage. Grasses 
and legumes that tolerate some wetness should be in
cluded in the seeding mixture. 

CAPABILITY UNIT Ue---3 

This unit consists of well-drained, gentJy sloping 
soils that occur on outwash plains or on stream ter
races that normally are above flood stage. These soils 

· are in the Bogart and Chili series. They have a silt 
loam or loam surface layer and are underlain by sandy 
and· gravelly material. 

Water moves through these soils at a moderately 
rapid rate. Their available moisture capacity and root 
zone are limited by the depth to coarse-textured ma
terial. These soils warm up early in spring, are easy 
to work, and crops on them respond well to good man
agement. Erosion is a moderate hazard. Plant nutri
ents are easily removed from these soils by leaching. 

The soils in this unit need management that con
trols erosion, conserves moisture, maintains or im
proves the content of organic matter, and maintains 
fertility. Mechanical practices for controlling erosion 

are difficult or impractical in many areas because of 
the complex slopes. 

These· soils are suited to the crops commonly grown 
in the county and to adapted special crops. Because 
the available moisture capacity is limited, crops that 
mature early are better suited than crops that mature 
late in summer. Row crops can be grown frequently if 
erosion is controlled, if crop residue is used, and if 
fertility is maintained at the highest possible level. 
These soils are well suited to sprinkler irrigation. To 
provide forage in dry periods, the seeding mixture 
for hay or pasture should include grasses and legumes 
that are deep rooted and drought tolerant. 

CAPABRJTY UNIT lle--4 

The soils in this capability unit are moderately well 
drained or well drained and are gently sloping. These 
soils are in the Canfield, Dekalb, Gilpin, Loudonville, 
and Muskingum series. They occur in the glaciated 
and the unglaciated areas of uplands, and they have 
a sandy loam or silt loam surface layer. 

The soils in this unit have a moderately deep root 
zone and medium to low available moisture capacity. 
Except for the Canfield soil, permeability is moderate 
to rapid throughout the profile; it is moderately slow 
in the fragipan of the Canfield soil .. Erosion is a mod
erate hazard, particularly on long slopes that have a 
gradient of about 6 percent. 

In addition to controlling erosion on all the soils, 
artificial drainage is needed in areas of the Canfield 
and Loudonville soils that are subject to seepage. In 
some places bedrock interferes with the installation of 
tile drains. 

This group of soils is suited to the crops generalJy 
grown in the county. Because available moisture ca
pacity is limited, plants do not grow well in some 
areas in summer. Cultivated crops can be grown fre
quently if the level of management is intensive. Where 
management is less than intensive, the cropping se
quence should include a small grain or some other 
close-growing crop, and a sod crop or pasture. This 
cropping sequence helps to control erosion and to 
maintain soil structure and organic-matter content. 
Seeding hay and pasture plants that can withstand 
drought helps to increase the production of forage 
during dry periods. 

CAP.ABILITY UNJ'I' lle-S 

Keene silt loam, 2 to 6 percent slopes, is the only 
soil in this capability unit. It occurs on terraces and 
uplands in the unglaciated part of the county and is 
moderately well drained. 

This soil has a moderately deep to deep root zone 
and medium available moisture capacity. Permeabil
ity is moderately slow in the surface layer and slow 
in the subsoil. Runoff is rapid, and erosion is a moder
ate hazard. Crops grown on this soil generally do not 
respond so well to good management as those grown 
on the other soils in capability subclass He. 

The hazard of erosion limits the use of this soil for 
cultivated crops, particularly on long slopes that have 
a gradient o:f about 6 percent. Wetness caused by seeps 
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is also a limitation in some areas, and tile lines are 
needed to drain these areas. In cultivated areas, prac
tices are needed for maintaining fertility at a high 
level and for producing large amounts of crop residue. 
Also needed are practices that dispose of excess water 
safely and that help to control erosion. 

This soil is only moderately well suited to culti
vated crops, but it is well suited to adapted grasses 
and legumes grown for hay and pastnre. Because this 
soil is slow to warm in spring, planting is frequently 
delayed. Moisture that is available to plants is likely 
to be limited late in the growing season. 

CAP.Allll.lTY UNIT Ile-6 

Only Arkport fine sandy loam, O to 6 percent slopes, 
is in this capability unit. It occurs on kames, terraces, 
and glacial outwash plains and is well drained. 

This soil has a deep root zone and low or very low 
available moisture capacity. Permeability is rapid. 
This soil dries out and warms up early in· spring, but 
it tends to be draughty in summer and is easily leached 
of plant nutrients. Water erosion and soil blowing are 
hazards. 

A moderate hazard of erosion is the major limita
tion to use of this soil for cultivated crops, and its 
control is of primary importance, but other concerns 
are conserving moisture and maintaining the organic
matter content. Vegetation, in addition to helping con
trol erosion, helps to conserve moisture and to main
tain the organic-matter content. 

The crops that are commonly grown in the county 
can be grown on this soil. Because the soil tends to be 
draughty, crops that mature early are better suited 
than crops that mature late in summer. If erosion is 
controlled, cultivated crops can be grown frequently. 
Special crops generally require irrigation. Deep
rooted plants that can withstand droughts should be 
seeded for good production of hay and pasture. 

CAPABILITY UNIT lle-7 

The only soil in this unit is Rittman silt loam, 2 to 
6 percent slopes. It is moderately well drained and 
has a fragipan. 

This soil has a moderately deep root zone and med
ium available moisture capacity within the root zone. 
Permeability is slow. The dense, compact fragipan in 
the subsoil restricts the penetration of roots and the 
movement of water. Runoff is rapid. Surface crusting 
is likely in cultivated areas. 

A moderate hazard of erosion is the major limita
tion to the use of this soil for field crops, but seasonal 
wetness caused by seepage is also a limitation in 
some areas. Random tile Jines can be used to drain 
seeps, but water moves slowly into the tile lines, 

This soil is suited to the field crops and the hay and 
pasture plants commonly grown in the county. It is 
less well suited to special crops than are the soils in 
capability unit IIe-2. Cultivated crops can be grown 
frequently on this soil if management is intensive. 
Grasses and legumes that withstand some wetness are 
suitable for hay and pasture. 

CAP ABILITY UNIT llw-1 

This unit consists of somewhat poorly drained, level 
to gently sloping Fitchville soils that occur on low 
stream terraces and in drainageways and basins on 
uplands. These soils have a silt loam surface layer. 
Some of the lower lying areas are subject to flooding. 

The soils in this unit have a deep root zone, a sea
sonal high water table, and medium to high available 
moisture capacity. Water moves through these soils at 
a moderately slow rate. 

Poor natural drainage is the main limitation to the 
use of these soils, but erosion is a hazard in the gently 
sloping areas. Tile lines generally provide adequate 
drainage, but a combination of diversion terraces, 
shallow ditches, and tile drains are needed in some 
places. 

If drainage is adequate, these soils are suited to 
most crops commonly grown in the county. If man
agement is intensive, cultivated crops can be grown 
frequently. Returning large amounts of residue to the 
soil is necessary for maintaining soil structure, good 
tilth, and the content of organic matter. If these soils 
are worked or grazed when they are too wet, they are 
compacted, soil structure breaks down, tillage is more 
difficult, and the pasture is less productive. In the 
gently sloping, cultivated areas, practices used for 
controlling erosion should not cause additional wet
ness. If drainage is inadequate, these soils are better 
suited to pasture or hay than to row crops. In these 
areas seeding mixtures should include grasses and leg
umes that tolerate some wetness. 

CAPABlLlTY UNIT ltw-2 

This unit consists of somewhat poorly drained, level 
to 1sently sloping soils that have a fragipan. These 
soils are in the Ravenna and Weinbach series. They 
occur on uplands and on outwash plains and terraces. 
These soils have a silt loam surface layer. In a few 
areas the Weinbach soils are shallow to fine-textured 
material. 

The soils in this unit have a high water table in 
winter and spring. Available moisture capacity is me
dium. Permeability is moderately slow in the dense, 
firm fragipan; internal drainage and the penetra
tion of roots are also restricted in this layer. 

Somewhat poor natural drainage is the main limita
tion to the use of these soils, but they generally can 
be drained adequately by installing tile lines. Erosion 
is a slight hazard in cultivated areas of the gently 
sloping soils. 

This group of soils is suited to most of the crops 
commonly grown in the county if drainage is ade
quate. These soils are also suited to adapted hay and 
pasture plants. If management is intensive, culti
vated crops can be grown frequently. Soil structure, 
tilth, and organic-matter content can be maintained 
bv using crops that produce large amounts of residue. 
The control of erosion should be stressed in the man
agement of the gently sloping soils, but these practices 
should not add to the wetness of the soils. Grasses 
and legumes grow better where excess water has been 
removed by shallow ditches, furrows, or tile lines. 
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CAP ABILITY UNIT Ilw-3 

Shoals silt loam is the only soil in this unit. It is 
level or nearly level and somewhat poorly drained. It 
occurs on bottom lands and is subject to occasional 
flooding, particularly in winter and early in spring. 

This soil has a deep root zone when the water table 
is low. Available moisture capacity is high. Runoff is 
slow, and the water table is seasonally high. 

Flooding and the resulting wetness are the major 
limitations to use of this soil. The water table, par
ticularly in the early part of the growing season, 
can be lowered by installing tile drains where outlets 
are available. Diversion terraces or ditches can be 
used to intercept excessive runoff from nearby higher 
areas. 

Where floods are not damaging and drainage is ade
quate, this soil is well suited to most of the crops com
monly grown in the county. Crops grown in summer 
are seldom damaged by flooding. If management is 
intensive, cultivated crops can be grown year after 
year. 

Hay and pasture plants grow well on this soil. The 
seeding mixtures should include water-tolerant plants. 
In dry weather, plants grow better on this soil than 
on most soils of the uplands, but controlling weeds 
is difficult in many places. 

CAP ABlLtTY UNIT IJ-w-4, 

Canfield silt loam, 0 to 2 percent slopes, is the only 
soil in this unit. It occurs on uplands and has a fragi
pan. This soil is moderately well drained. 

This soil has a dense, firm layer in the lower part 
of the subsoil that restricts the penetration of roots 
and limits the amount of moisture available to plants. 
Permeability is moderate in the upper part of the sub
soil, is moderately slow in the lower part, and is mod
erately slow to moderate in the underlying glacial till. 
Thi~ soil has a perched water table during long wet 
periods. 

Wetness limits the use of this soil for cultivated 
crops. Generally, the soil is slower in drying out and 
warming up in spring than the other nearly level, 
moderately well drained soils in the county, Tile 
drains are needed in some places, particularly where 
special crops are grown. 

This soil is suited to the field crops and the hay and 
pasture plants commonly grown in the county. If 
management is intensive, cultivated crops can be 
grown year after year. Good tilth and soil structure 
can be maintained by using crops that produce large 
amounts of crop residue. The grasses and legumes that 
are seeded for hay and pasture should include some 
plants that can withstand wetness. 

CAPABILITY UNlT Hw-S 

This unit consists of moderately well drained and 
well drained, nearly level soils on bottom lands. These 
soils are in the Chagrin and Lobdell series. They have 
a loam or silt loam surface layer. These soils are sub
ject to occasional flooding, especially in winter and 
early in spring. 

The soils in the unit have a deep root zone. Avail-

able moisture capacity is high. These soils are easy to 
work and to maintain, and they are suitable for 
planting fairly early in spring. 

Flooding is the only limitation to use of these soils 
for field crops and pasture. The Lobdell soils are gen
erally wetter in winter than the Chagrin soils and are 
somewhat slower to dry out in spring. Crusting is 
less likely on the loams than on the silt loams. Di
version terraces or ditches along the base of slopes 
help to intercept runoff from higher, nearby areas. 

The soils in this unit are suited to the field crops 
and the hay and pasture plants commonly grown in 
the county. They can be cultivated continuously if 
management is intensive. In dry periods plants gener
ally grow better on these soils than on most of the 
other soils on uplands in the county, but controlling 
weeds is likely to be more difficult. These soils are 
well suited to irrigation by the sprinkler system. 

CAPABILITY UNIT Ilw-6 

In this unit are dark-colored, very poorly drained, 
nearly level soils in the Luray series. These soils formed 
in material deposited by water. They have a silt loam 
surface layer. Flooding is a hazard in some local 
areas. 

These soils have a moderately deep to deep root 
zone. The available moisture is high, and permeability 
is moderately slow in the subsoil. Surface runoff is 
slow, and the water table is high most of the year. 
These soils have a high content of organic matter. 

Excessive wetness is the main limitation to use of 
these soils, but maintaining soil structure and tilth is 
also important if they are cropped. These soils can be 
worked only within a narrow range of moisture con
tent. They are easily compacted or made cloddy if 
they are worked with heavy machinery or grazed when 
too wet. Tile lines and open ditches are generally 
needed for drainage. In many places runoff from ad
jacent, higher areas can be intercepted and diverted 
from these soils. 

Unless these soils are drained, they generally are 
too wet for cultivated crops. If drainage is adequate 
and management is intensive, cultivated crops can be 
grown frequently or even year after year. Pasture 
and hay plants grow weJJ in areas that have been 
drained by ditches, tile, or both. The seeding mixtures 
should contain water-tolerant grasses and legumes. 
Trees and plants that provide food and cover for wild
life cs.n be grown where crops or pasture are not 
feasible. 

CAPABILITY UNIT Jb--1 

This unit consists of well-drained, nearly level soils 
on outwash plains and terraces that are normally 
above flood stage. These soils are in the Bogart and 
Chili series. They have a loam or silt loam surface 
layer and are relatively shallow to sand and gravel. 

The soils in this unit have a moderately deep root 
zone. The available moisture capacity is low in all 
of these soils, but it is significantly higher in the 
Chili silt loam than in the Chili loam. All of these 
soils are easy to work, and crops on them respond 
well to good management. 
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Conserving moisture is the chief concern in man
aging these soils, hut practices are also needed for 
maintaining or improving fertility and the organic
matter content. Plant nutrients are more easily 
leached from these soils than from the finer textured 
soils in the county. 

This group of soils is suited to the field crops and 
hay and pasture plan ts commonly grown in the coun
ty, and to adapted special crops. If management is 
intensive, cultivated crops can be grown frequently. 
Because of droughtiness, crops that mature early grow 
better on these soils than crops that mature late in 
summer and early in fall. Crop growth is less than 
normal in dry periods. Returning large amounts of 
crop residue to the soil and maintaining fertility 
should be stressed in the management of these soils. 
Seeding mixtures for hay and pasture should include 
drought-resistant plants. These soils are well suited to 
irrigation by the sprinkler system. 

CAl'ABILITY UNIT llle-1 

This unit consists of well drained and moderately 
well drained, sloping soils on terraces and uplands. 
These soils are in the Arkport, Bogart, Chili, Loudon
ville, Wellston, and Wooster series. They have a sur
face layer of silt loam, gravelly loam, or fine sandy 
loam. The Chili and Arkport soils are underlain by 
sand, gravel, or both. A few of the soils are moder
ately eroded. 

These soils have a moderately deep or deep root 
zone. The available moisture capacity is very low to 
high. It is lowest in the Arkport and Chili soils and 
highest in the Wooster soils. Runoff is moderately 
rapid from all of these soils. 

A hazard of erosion is the main limitation to use 
of these soils. In addition to controlling erosion, prac
tices are needed to maintain soil structure and fertil
ity. Because the Chili soils are on irregular, complex 
slopes, controlling erosion is more difficult on them 
than on the other soils in this unit. 

This group of soils is suited to most of the crops 
commonly grown in the county and to adapted hay 
and pasture plants. They are poorly suited to special 
crops unless management is very intensive. If erosion 
is controlled and management is intensive, cultivated 
crops can be grown frequently. Intensive management 
for field crops provides close-growing crops, grasses, 
and legumes and returns large amounts of crop res
idue to the soil. In hay meadows and in pastures, 
erosion is controlled by maintaining an adequate 
plant cover. In dry periods, forage yields are gen
erally lower on the Arkport and Chili soils than on the 
other soils in this unit. 

CAPABILITY UNIT llle-2 

This unit consists of somewhat poorly drained and 
moderately well drained, sloping soils that have a 
fragi pan. These soils occur on uplands. They are in 
the Canfield, Rainsboro, Ti!sit, and Wadsworth series. 
They have a silt loam· surface layer, and some are 
moderately eroded. 

These soils have a fra1dpan in the lower part of 
the subsoil that restricts the penetration of roots and 

the movement of water. It also limits the amount of 
moisture that is available to plants. Runoff is rapid 
from these soils. 

A hazard of erosion, particularly on long slopes, is 
the major limitation to the use of these soils. Wetness 
caused by seepage is also a limitation, especially on 
the Wadsworth soils. Wet spots generally occur at 
the base of slopes early in spring, but these areas can 
be drained by tile. In cultivated areas, practices also 
are needed for maintaining fertility, good soil struc
ture, and the content of organic matter. 

The soils in this unit are suited to most of the 
field crops and the hay and pasture plants commonly 
grown in the county. Unless management is very in
tensive, they are not well suited to special crops. If 
management is intensive, cultivated crops can be 
grown frequently. Intensive management provides 
close-growing crops, grasses, and legumes and. returns 
large amounts of crop residue to the soil. In areas used 
for hay or pasture, erosion is controlled by maintain
ing an adequate plant cover for protection. Seeding 
mixtures should include grasses and legumes that 
tolerate some wetness. 

CAPABILITY UNIT ttle-3 

This unit consists of moderately well drained and 
well drained, sloping soils on uplands in the unglaci
ated southern part of the county. These soils are in 
the Brooke, Canfield, Dekalb, Gilpin, and Muskingum 
series. They have a silty clay loam, silt loam, or sandy 
loam surface !aver. These soils are relatively shallow 
to bedrock. The Brooke soil is moderately eroded. 

The soils in this unit have a moderately deep root 
zone. The available moisture capacitv is low to medium. 

A severe hazard of erosion is the main limitation 
to use of these soils for cultivated crops. Practices 
for the control of erosion should be those that also 
help to improve the available moisture capacity of 
the soil. Seep spots occur in some areas of Canfield 
soils early in spring. These areas, however, can be 
drained by tile if bedrock does not interfere with the 
installation of the tile. 

The soils in this unit are suited to most of the 
crops commonly grown in the county, and to hay 
and pasture plants. Cultivated crops can be grown 
frequently if erosion is controlled. Erosion is reduced 
by intensive management that provides close-growing 
crops, grasses, and legumes and returns large amounts 
of crop residue to the soil. Seeding mixtures should 
include some drought-tolerant plants. 

CAPABILITY UNIT Ille-4. 

Latham silt loam, 2 to 6 percent slopes, is the only 
soil in this unit. It is well drained and moderately 
deep to shale bedrock. · 

This soil has a moderately deep root zone in most 
places. The available moisture capacity is medium to 
low. Permeability is slow in the subsoil, and water 
moves slowly through the soil. This soil is slow to 
warm up in spring, but it tends to be droughty in dry 
periods. 

Erosion is the main limitation to use of this soil 
for cultivated crops; another limitation is droughti-
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ness. Maintaining good soil structure and tilth are 
also concerns of management. 

This soil is suited to most of the crops commonly 
grown in the county. It is well suited to adapted hay 
and pasture plants. If management is intensive, cul
tivated crops can be grown frequently. The cropping 
system should include close-growing crops, grasses, 
and legumes. Seeding mixtures should contain some 
grasses and legumes that can withstand wetness and 
some that are drought tolerant. 

CAPARlLJTY UNIT l1Te--5 

This unit consists of well-drained to somewhat 
poor Jy drained, sloping soils on stream terraces ancl. 
in dissected areas of slack water. These soils are in 
the Fitch ville, Glenford, Licking, Mentor, and Wheel
ing series. They have a loam or silt loam surface layer. 
Some areas are moderately eroded. 

The soils in this unit have a moderately deep or 
deep root zone. The available moisture capacity is 
medium to high. Permeability is moderate to slow. 
Surface crusting is likely. 

A severe hazard of erosion is the main limitation 
to the use of these soils for cultivated crops; and its 
control is important. Also needed are practices that 
help to maintain soil structure and good tilth. 

These soils are well suited to most field crops and 
to the hay and pasture plants commonly grown in 
the county. If erosion is controlled, cultivated crops 
can be grown frequently. The cropping system should . 
include close-growing crops, grasses, and legumes. 

CAPABILITY UNIT llle-----6 

This unit consists of moderately well drained, slop
ing soils in tha Keene series. These soils are on up
lands and old high terraces, They have a silt loam 
surface layer and a clayey subsoil. Some areas are 
moderately eroded. 

These soils have a clayey subsoil that restricts the 
penetration of roots and slows the movement of water. 
Permeability is moderately slow to slow in the sub
soil. Runoff is moderately rapid, and only a limited 
amount of water is absorbed by the soil. These soils 
are slow to warm up in spring. They can be worked 
only within a narrow range of moisture content. 

A severe hazard of erosion is the major limitation 
to use of these soils, and its control is important, 
particularly on long slopes. Some wet spots may need 
drainaqe early in spring; tile can be used for drain
age. The surface layer of the moderately eroded soil 
has a high content of clay, is low in organic-matter 
content, and is difficult to work. 

This group of soils is only moderately well suited to 
cultivated crops but is well suited to adapted hay and 
pasture plants. If management is intensive, cultivated 
crops can be grown frequently. Practices for control
ling erosion, conserving moisture, and maintaining 
good tilth should be stressed in the management of 
these soils. Seeding mixtures for hay and pasture 
should contain water-tolerant and drought-tolerant 
grasses and legumes. Forage plants are more likely to 
be killed on these soils in winter than on the other 
moderately well drained, sloping soils in the county. 

CAPABILin' UNlT IIJ~.7 

This unit consists of moderately well drained, light
colored, sloping soils that have a fragipan. These 
soils are in the Rittman series. They have a silt loam 
surface layer, and some of them are moderately eroded. 

These soils have a moderately deep root zone, a 
seasonal high water table, and medium available 
moisture capacity. Permeability is slow in the subsoil 
and the underlying material. Runoff is rapid. The or• 
ganic-matter content is low, and surface crusting is 
common. 

The use of these soils for cultivated crops is limited 
mainly by a severe hazard of erosion, but seep spots 
and seasonal wetness are also limitations. 

If management is intensive, the soils in this unit 
are suited to most field crops and hay and pasture 
plants. They are not well suited to special crops. In 
areas used for hay or pasture, an adequate plant cover 
must be maintained for the control of erosion. Grasses 
and legumes that can withstand some wetness should 
be grown on these soils. 

CAPABILITY UNIT lllw-1 

This unit consists of somewhat poorly drained and 
moderately well drained, nearly level to gently slop
ing soils in the Licking and Remsen series. These 
soils have a silt loam surface layer and a moderately 
fine textured to fine textured subsoil. 

The soils in this unit have a moderately deep or 
deep root zone. Available moisture capacity is med
ium to high. Permeability is slow in the subsoil, and 
water moves slowly through these soils. 

Wetness is the main limitation to the use of these 
soils. In addition to drainage, practices that help to 
maintain soil structure and tilth are desirable. Ero
sion is a hazard on the Jl'ently sloping Remsen soil. 
The soils in this unit puddle and become cloddy if they 
are worked or grazed when wet. Tile and open ditches 
can be used for drainage, but drainage by tile is slow. 

Drained areas of these soils are suited to most of 
the crops commonly grown in the county and to adapt
ed hay and pasture plants. If management is inten
sive cultivated crops can be grown frequently. Drain
age' and returning large amounts of crop residue to 
the soil should be stressed in the management of these 
soils. 

CAP ABILITY UNIT lllw-2 

This unit consists of somewhat poorly drained, level 
to sloping soils that have a fragipan. These soils are 
in the Wadsworth series and Wadsworth series, mod
erately shallow variant. They have a silt loam sur
face layer. 

The soils in this unit have a moderately deep root 
zone. Permeability is slow, and available moisture ca
pacity is medium. 

A seasonal high water table is the main limitation 
to the use of these soils for cultivated crops, but 
erosion is a hazard on the stronger slopes. Practices 
are needed for maintaining good soil structure and 
tilth. The soils in this unit are generally more diffi
cult to drain than are the soils in capability unit IIw-2. 

If these soils are adequately drained, they are 
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These soils are suited -to adapted grasses and leg
umes grown for hay and pasture, but forage grows 
better in drained areas than in undrained areas. 

CAPABILITY UNIT Ulw--4 

'j.'he l!;;itlr ln th/a.hnit~rll ponrly drained .aild.Ma1')y 
lev!!l. Ill' dep1•!!l11ifon.!ll, 'l'ha;' ll~mtr (Jll tllffail~ . .l\llO ·'IP· 
l11n_d11 and QJ•e•ln tlillGlrutt 1111,!-S11bmit serle11, Th1ie1 
i,<Jlla have a!iilHtilill1 anr.fiu:;a lliy,ir,. - ·• .. · 

Tht lloill bi. ~i, 11nif .Im ve. a modi/1.'atelir d!!!!J:l nr 
d-e.;p ___ ~Do_i ~!ln. e •. Th·-.• e_ clflilli·l·._11_b_·._1!l;···•· m--.o._.ist.u_r .• _e_ · ·¢·a·pc.·lld_. ti. ,_ia .t;nmdt.iun. l'er.m11i:(l;i!lity let mQd~te)y sfow nr ,\l)ow. m 
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t"1ble i\:m;l are ve.r:y lllil\\i ta ¢rye. Ebmolf ls illllW. QJ.' 
v~ey -efow, · 

Poor natural drainage and the resulting wetness 
are the main limitations to use of these soils, but 
maintain1ng soil structure, tilth, and a high level of 
fertility are also concerns in cultivated areas. Surface 

areas is a hazard. Tile drains are generally needed 
in areas used for cultivated crnps. These soils can be 
drained moderately well by tile drains where ade
quate outlets are available, 

Drained areas of these soils are moderately well 
suited to most crops grown in the county, but these 
soils are poorly suited to special crops. Intensive man
agement includes growing crops that produce large 
amounts of residue and returning the residue to the 
soil. Water-tolerant pasture and hay plants can be 
grown on these soils, but they grow better in drained 
or partly drained areas. Areas that are too wet for 
pasture are suited to adapted plants that provide food 
and cover for wildlife. 

CAPAfflLl'.fY UNIT Illw-5 

This unit consists of very poorly drained, dark
colored, organic soils that have a muck surface layer. 
These soils are in the Carlisle, Edwards, Linwood, 
and Willette series. They occupy level and basinlike 
areas in the glaciated part of the county. The Carlisle, 
Linwood, and Willette soils are underlain by mineral 
material, and the Edwards soil is underlain by marl. 

These soils have a moderately deep or deep root 
zone and high or very high available moisture capa
city. Under natural conditions, they have a high wa
ter table most of the year. Permeability is variable. 
These soils are subject to soil blowing and to damage 
by fire during dry periods. 

wetness can be reduced by digging shallow ditches Figure 6.-An open ditch draining an area of ·ca:rlisle muek near 
and by installing diversions where runoff from higher Hartville. 
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These soils mainly need management that provides 
artificial drainage and the control of the water table 
so that subsidence of the muck is reduced. Tile, open 
ditches, or both of these, generally are suitable for 
drainage (fig. 6). Diversion ditches or waterways 
can be constructed to intercept the runoff from ad
jacent higher areas and to prevent temporary flood
ing. Because several variable factors affect drainao;e 
on these muck soils, a drainage specialist generally 
needs to be consulted so that the drainage system is 
properly designed and installed. 

Where adequately drained, these soils are suited 
to most crops commonly grown in the county and to 
adapted special crops. If managed intensively, these 
soils can be continuously cultivated. Intensive manage
ment should include cover crops between row crops 
for protection against soil blowing. Frost damage is 
more likely on these low-lying soils than on higher 
soils. These soils generally are well suited to irrigation. 

Partly drained areas of these soils are suited to 
adapted hay and pasture plants. Some areas that can
not be drained, or that are subject to frequent flood
ing, can be developed for permanent pasture. Areas 
that are too wet for pasture are well suited to plants 
that provide food and cover for wildlife. 

CAPABILITY UNIT Illw-6 

Montgomery silty clay loam is the only soil in this 
unit. It is very poorly drained, dark colored, and 
nearly level. This soil occurs on stream terraces and 
in. areas of old glacial fill deposited bv slack water. 

This soil has a deep root zone when the water table 
is low. The available moisture capacity is high within 
the root zone. Permeability is slow. The water table 
is at or near the surface in winter and spring, and 
the surface is ponded in some places. This soil can be 
worked only within a narrow range of moisture con
tent. Its content of organic matter is high, and sur
face crusting is not likely. 

Excessive wetness is the major limitation to the 
use of this soil for cultivated crops. Artificial drainage 
is needed. Tile can be used for drainage in most 
places, and ponding can be reduced by digging shallow 
ditches. 

If this soil is drained, it is suited to the field crops 
commonly grown in the county. It is suited to adapted 
hay and pasture plants that can withstand wetness. 
If management is intensive, cultivated crON can be 
grown year after year. This soil is likely to become 
cloddy if it is worked when too wet. 

CAP ABILITY UNIT IIle-l 

This unit consists of well-drained, level to sloping 
Conotton soils on outwash plains and terraces. These 
soils have a loam or gravelly loam surface layer, and 
they are underlain by sand and gravel. 

These soils have a moderately deep to deep root 
zone and are easy to work. Available moisture capa
city is low. Penneabilitv is rapid, and water moves 
rapidly through the soil. These soils have a low capa
city for storing and releasing plant nutrients. They 
dry out rapidly and warm up early in spring. 

Draughtiness is the principal limitation to use of 

these soils, but erosion is a slight hazard on the 
gently sloping soils. Returning large amounts of crop 
residue to these soils is necessary for maintaining 
moisture. 

The soils in this unit are suited to most crops 
commonly grown in the county and to adapted special 
crops. If management is intensive, cultivated crops 
can be grown frequently, and they grow well. Conserv
ing moisture should be stressed in the management 
of these soils. Because of draughtiness, crops that 
mature early are better suited than crops that mature 
late in summer, unless irrigation is provided. Drought. 
resistant hay and pasture plants can · be grown on 
these soils, but they do not grow well in dry periods 
unless they are irrigated. 

CAPABILITY tOOT IV-I 

This unit consists of well drained and moderately 
well drained, moderately steep soils on terraces and 
uplands. These soils are in the Arkport, Chili, Glen
ford, Mentor, Wheeling, and Wooster series. They 
have a fine sandy loam, gravelly loam, or silt loam 
surface layer. Most of the soils are moderately eroded. 

The soils in this unit have a moderately deep or 
deep root zone. Available moisture capacity is very 
low to high. Permeability is moderately rapid in the 
Arkport soil, moderately rapid in the Chili soil, moder-

. ately slow in the Glenford soil, and moderate in the 
Mentor, Wheelinll;, and Wooster soils. Runoff is rapid. 

A very severe hazard of erosion is the primary limi
tation to the use of these soils for cultivated crops, 
but other concerns include maintaining good tilth 
and a high level of fertility. 

The soils in this unit are suited to the crops com
monly grown in the county. If management is in
tensive, cultivated crops can be grown at infrequent 
intervals, but grasses and legumes should be grown 
most of the time so as to help to control erosion. A 
row crop can be grown occasionally if erosion is con
trolled. An adequate ·protective cover is needed in 
winter. Row crops grown on these soils are more 
likely to be damaged by drought than are row crops 
grown on the less sloping soils of the same series. 

These soils are well suited to adapted grasses and 
legumes grown for hay and pasture. If management 
is good, these plants provide excellent cover that helps 
to control erosion. During dry periods, however, es
pecially on the Chili and Arkport soils, growth of 
these plants is limited. 

CAP ABILITY UN(T lVe-.2 

This unit consists of moderately well drained, 
strongly sloping soils that have a fragipan. These soils 
are in the Canfield, Rittman, and Tilsit series. They 
occur mainly on uplands, but some are on old terraces 
in the southern part of the county. These soils have 
a silt loam surface layer, and some of them are mod
erately eroded. 

The soils in this unit have a dense, firm fragipan 
in the subsoil that restricts the penetration of roots 
and the movement of water and limits the amount 
of moisture that is available to plants. Runoff is rapid. 

A severe hazard of erosion is the primary limitation 

CDF013368 



STARK COUNTY, OHIO 17 

to the use of these soils. In addition to erosion control, 
practices are needed for maintaining fertility and 
good soil tilth. 

These soils are suited to the crops commonly grown 
in the county. They are well suited to adapted grasses 
and legumes grown for hay and pasture. If manage
ment is intensive, cultivated crops can be grown oc
casionally. However, close-growing crops, grasses, and 
legumes should be grown most of the time to help 
control erosion. Returning large amounts of crop re
sidue to the soil improves soil structure and the in
filtration of water and helps to control erosion. Be
cause a good plant cover is needed in hay meadows 
and pastures, grazing should be regulated so as to 
maintain enough vegetation for the control of erosion. 

CAPABILITY UNJT IVe-3 

In this unit are moderately well drained and well 
drained, sloping· to steep soiis on uplands, mainly in 
the unglaciated southern part of the county. These 
soils are in the Dekalb, Gilpin, Loudonville, and Mus
kingum series. They have a sandy loam or silt loam 
surface layer. Most of these soils are moderately deep 
to bedrock, and some are moderately eroded. 

The soils in this unit have a moderately deep root 
zone and low available moisture capacity. They are 
strongly acid. 

A very severe hazard of erosion is the major limi
tation to use of these soils, but droughtiness is also a 
concern. Practices that will help to increase the 
amount of moisture available to plants are needed for 
the control of erosion. Also needed are practices that 
help to maintain a high level of fertility and that 
return large amounts of crop residue to the soil. 

If management is intensive, the soils in this unit 
are suited to most crops commonly grown in the 
county and to adapted grasses and legumes grown for 
hay or pasture. Because of the limited moisture capa
city and the hazard of erosion on these soils, winter 
grain and close-growing forage crops are better suited 
than row crops. Close-growing crops, grasses, and le
gumes should be grown most of the time. Drought
resistant grasses and legumes should be included in 
the seeding mixtures. 

CAPABILITY lJNI'l' IVe----4-

ThiS unit consists of moderately well drained and 
well drained, sloping to moderately steep soils on up
lands and old high terraces. These soils are in the Gee
burg. Keene, Latham. and Licking series. They ·have 
a silt loam surface layer. Some of these soils are 
moderately eroded. 

The soils in this unit have a clayey subsoil through 
which the penetration of roots and the movement of 
water is restricted. Permeability is slow in the sub
soil. Runoff is rapid from these soils, and they absorb 
a very limited· amount of rainfall. These soils are 
slow to warm up in spring. If worked or pastured 
when too wet, they become compacted and cloddy. 
The moderately eroded soils have a clayey surface 
layer, are low in organic-matter content, and are diffi
cult to till. 

The major limitation to the use of the soils in this 
unit is a very severe hazard of erosion, particularly 
on the longer slopes. In some places wetness caused 
by seepa1<e is a concern early in spring. 

The soils in this unit are moderately well suited to 
the crops commonly grown in the county. A row crop 
can be grown occasionally, provided management is 
intensive and includes practices for controlling erosion. 
Close-growing crops, grasses, and legumes should be 
kept on the soils most of the time. Large amounts 
of crop residue are needed to maintain soil structure, 
tilth, and content of organic matter and to help con
trol erosion. 

CAPABILITY UI'l"'lT IVw-1 

This unit consists of poorly drained, nearly level 
soils. These soils are in the Canadice and Trumbull 
series. They occupy low-lying areas scattered through
out the glaciated part of the county. These soils have 
a silt loam surface layer and a clayey subsoil. 

The soils in this unit have a moderately deep or 
deep root zone when the water table is low. Available 
moisture capacity is medium. Permeability is slow in 
the subsoil. Runoff is slow or ponded. These soils 
have a high water table most of the year, and they 
dry out and warm up very slowly. If they are tilled 
or grazed when too wet, they become compacted and 
cloddy. 

Excessive wetness is a primary limitation to the 
use of these soils. In addition to drainage, practices are 
needed to maintain soil structure, tilth, and an ade
quate level of fertility. These soils are poorly suited 
to drainage by tile, but surface water generally can 
be reduced by ditches and by intercepting and divert
ing runoff from nearby higher areas. 

Drained areas of these soils are moderately well 
suited to most of the general farm crops commonly 
grown in the county. They are poorly suited to special 
crops, but they are suited to hay and pasture plants. 
Cultivated crops can be grown at infrequent inter
vals, provided management is intensive. Grasses and 
legumes should be grown frequently to provide enough 
crop residue to help maintain soil structure and tilth. 
Areas used for hay and pasture generally need some 
drainage, and they should be seeded to grasses and 
legumes that can withstand some wetness. Areas that 
cannot be drained are suited to permanent pasture 
and to plants that provide food and cover for wildlife. 

CAPABILITY UNIT IVs-I 

This unit consists of well-drained, nearly level to 
sloping soils in the Plainfield series. These soils occur 
on terraces and in outwash areas. They have a loamy 
sand surface layer and are underlain by sand and 
gravel. 

The soils in this unit have a moderately deep to 
deep root zone. The available moisture capacity is low 
or very low. Permeability is rapid. These soils have a 
low or very low capacity for storing and releasing 
plant nutrients. They dry out and warm uµ rapidly 
in spring, and they are droughty in dry periods. 

Droughtiness is the major limitation to the use of 
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these soils, but water erosion and soil blowing are 
also hazards. These porous soils are easily leached of 
plant nutrients. Practices are needed that will help 
to increase the content of organic matter, to replace 
plant nutrients, and to control water erosion and soil 
blowing. 

The soils in this unit are suited to adapted hay 
and pasture plants. They are limited, particularly 
those on the steeper slopes, in their use for general 
farm crops and special crops. These soils need inten
sive management, Unless irrigated, they are better 
suited to crops that are planted early in spring and 
that mature before dry periods than they are to crops 
that mature late in summer. Maintaining a hio-h level 
of fertility and returning crop residue to the soil 
should be stressed in the management of these soils. 
Drought-resistant grasses and legumes should be 
grown for hay and pasture. During summer, however, 
growth of these plants is limited unless irrigation is 
provided. 

CAPABILITY UNlT V[e-1 

In this unit are well-drained, sloping to steep soils 
on terraces and uplands. These soils are in the Chili, 
Conotton, and Wooster series. They have a gravelly 
loam or silt loam surface layer. Except for the Wooster 
soils, which are underlain by glacial till, these soils 
are underlain by sand or gravel. All of the soils are 
moderately eroded. 

These soils have a moderately deep to shallow root 
zone in most places. Available moisture capacity is 
low in the Chili and Conotton soils, but it is medium 
to high in the Wooster soils. Permeability is moderate
ly rapid to very rapid in al) of these soils. 

Erosion is a severe limitation to use of all of these 
soils. The Chili and Conotton soils are also limited 
by droughtiness. 

The soils in this unit generally are not suited to 
cultivated crops. They are suited to drought-resistant 
hay and pasture plants. Management is needed that 
maintains fertility and a good plant cover. Care should 
be taken not to overgraze pasture. 

CAPADILlTY UNIT Vle-2 

This unit consists of moderately well drained and 
well drained, sloping to steep soils on terraces and 
uplands. These soils are in the Brooke, Geeburg, Keene, 
Latham, and Licking series. They have a silt loam 
or silty clay loam surface layer and a clayey subsoil. 
Some of these soils are moderately eroded. 

The soils in this unit have a moderately deep to 
shallow root zone. Permeability is slow in the subsoil. 
Because runoff is rapid from these soils, little water 
is absorbed. The water that does move into the soil 
is held tightly in the clayey subsoil. Consequently, 
these soils tend to be droughty during much of the 
growing season. 

Because the soils in this unit are sloping to steep 
and have a severe hazard of erosion, they are not 
suited to cultivated crops. They are, however, suited 
to adapted grasses and legumes grown for hay or per
manent pasture, provided management is intensive. 

This management includes practices that maintain 
an adequate level of fertility and control grazing so 
as to maintain enough vegetation to control erosion. 

CAPABILITY UNIT Vl-t;----3 

This unit consists of well-drained, moderately deep, 
steep soils on uplands, mainly in the unglaciated south
ern part of the county. These soils are in the Dekalb, 
Gilpin, Loudonville, and Muskingum series. They have 
a sandy loam or silt loam surface layer and are under
lain mainly by sandstone and siltstone. Some of these 
soils are moderately eroded, and some are severely 
eroded. 

The soils in this unit have a moderately deep to 
shallow root zone. Permeability is moderate to moder
ately rapid above the bedrock. Available moisture 
capacity is low. These soils dry out rapidly in spring 
and are likely to be droughty in summer. 

Because the soils in this unit are steep and highly 
susceptible to erosion, they are not suited to culti
vated crops. If management is intensive, these soils 
are suited to drought-resistant grasses and legumes 
g-rown for permanent pasture. Erosion is a very severe 
hazard when pastures are reseeded and when ade
quate cover is not maintained, Controlling grazing 
and maintaining fertilit;v are essential on these soils. 
The use of heavy machinery in the steeper areas is 
hazardous. 

CAPABILITY UNIT Vb-1 

The soils in this unit are sloping and moderately 
steep, shallow, and well drained. They are in the 
Ramsey and Weikert series and occur in the un
glaciated southern part of the county. They have a 
channery sandy loam and silt loam surface layer. 

These soils have a shallow root zone and low to 
very low available moisture capacity. Permeability is 
rapid above the bedrock. These soils are droughty dur
ing dry periods. 

A hazard of erosion and shallowness to bedrock 
are major limitations to use of these soils. Stones 
on the surface are likely to interfere with the use of 
machinery in some places. 

The soils in this unit are better suited to perma
nent vegetation than to other uses, especially the mo
derately steep soils. All of these soils are moderately 
well suited to drought-resistant plants grown for pas
ture, but a good stand is difficult to establish. Perma
nent pasture does not do well during dry periods and 
is easily damaged by overgrazing. Maintaining ade
quate fertility and a protective cover should be stressed 
in the management of these soils. 

CAPABIUTY UNIT vr ... .2 

This unit consists of Strip mine spoil in undulating 
and rolling areas. The spoil consists of sandstone and 
shale material and nonacid glacial till material that 
has been excavated during mining operations. This 
spoil contains many rock fragments, but it has enough 
fine material at the surface to support some vegetation. 
The spoil has been graded to some extent, which has 
disposed of the largest rocks. The spoil consisting of 
shale and sandstone material is toxic in some areas. 
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The Strip mine spoil in this unit has slow to rapid 
permeability and, in most places, has medium avail
able moisture capacity. The depth of the root zone 
varies. 

The poor physical condition of the spoil material 
is the major limitation to the use of this spoil. This 
material is draughty during dry periods, and erosion 
is a hazard in the steeper areas. The surface of this 
spoil generally is too rough for the operation of equip
ment used for harvesting hay. 

This Strip mine spoil is not suited to general farm 
crops. It has been seeded to grasses or planted to 
trees. If these areas are pastured, an adequate plant 
cover should be maintained for the control of erosion. 

CAP.ABILITY UNIT Vll....-1 

This unit consists of well-drained, steep and very 
steep soils on terraces and uplands. These soils are in 
the Chili and Conotton series. They have a gravelly 
loam surface layer and are underlain by sand and 
gravel. These soils are moderately eroded. 

The soils in this unit have a moderately deep to 
shallow root zone and very low available moisture 
capacity. Permeability is rapid or very rapid. 

These soils are highly susceptible to erosion unless 
they are protected by permanent vegetation. Their 
suitability for pasture is limited by steepness, rough
ness, and difficulty in the use of machinery. Some 
areas can be renovated and reseeded to adapted grasses 
and legumes, but grazing should be restricted in dry 
periods so as to maintain the stand. Management is 
needed that provides an adequate protective cover. 
These soils are suited to adapted trees and to other 
vegetation grown for wildlife developments. 

CAF ABILITY UNIT Vlle-2 

The soils in this unit are well drained, moderately 
deep to shallow, and very steep. They are in the 
Gilpin and Muskingum series. These soils occur on up
lands, mainly in the uno;laciated southern part of the 
county. They have a silt loam surface layer and are 
underlain by sandstone and siltstone. 

These soils have a moderately deep to shallow root 
zone. The available moisture capacity is low. 

The hazard of erosion is very severe on these soils 
unless a protective cover is maintained. Their suit
ability for pasture is limited. Because of the slope the 
use of machines is very difficult in most places and is 
impossible in some areas. The growth of pasture 
plants is slow in dry periods. and the pasture is 
easily damaged by overgrazing. Management is needed 
that provides an adequate plant cover at all times. 
Adapted trees and other vegetation can be planted to 
help control erosion and to provide food and cover 
for wildlife. 

CAPABILITY UNIT V[h-1 

This unit consists of shallow, well-drained, steep 
and very steep soils on uplands in the unglaciated 
southern part of the county. These soils are in the 
Ramsey and Weikert series. They have a channery 
sandy loam and silt loam surface layer and are mo
derately eroded. 

The soils in this unit have a shallow root zone and 
very low available moisture capacity. They are ex
tremely draughty. 

These soils are highly susceptible to erosion unless 
a protective cover is maintained. Their use for pasture 
is limited by steepness, shallowness, and stones on the 
surface. Maintaining a sod is difficult on these soils, 
and care should be taken not to overgraze the pasture. 
Adapted trees and other vegetation can be plaJ1ted to 
help control erosion and for wildlife developments. 
An adequate protective cover is essential on these soils. 

CAP ABILITY lJNJT V1b-2 

This unit consists of Strip mine spoil in undulating, 
rolling, or steep areas. This spoil is mainly acid clay 
shale material, but some is sandstone and shale ma
terial, and some is nonacid mat.erial. All of this spoil 
material has very low available moisture capacity and 
is very stony. . 

The physical condition of the spoil material limits 
the use of the Strip mine spoil in this unit. Erosion is 
a severe hazard in the steeper areas. Silty material is 
washed from areas that are bare and is deposited in 
adjacent lower areas and streams. 

The spoil material in this unit is suited only to trees. 
Black locust is suitable for planting. 

CAPABILITY UNIT VIllw-1 

Only Alluvial land is in this unit. It occupies areas 
at the edges of the lar!J'er streams in the county and 
is flooded frequently. For esthetic or recreational use, 
this land has little or no value. 

CAPABlLITY UNIT Vllle-1 

This unit consists of Cut and fill land and Made 
land. This land consists of areas where the soil ma
terial has been leveled, moved, or removed and of areas 
where earth or trash, or both, have been dumped. In 
these areas onsite investigation generally is needed 
to determine the most suitable use. 

Estimated yields 
Table 1 shows, for most soils in the county, the es

timated average acre yield of principal crops. The 
yields are the averages of those expected over a period 
of years under improved and intensive management. 
Yields are not listed in the table for Alluvial land, 
Borrow pits, Cut and fill land, Gravel pits, Made land, 
Quarries, Strip mine spoil, Urban land, and the 16 
complexes that include Urban land. These mapping 
units are not suitable for farming. 

In table 1, yields in columns A are those obtained 
under improved management, and those in columns 
B are obtained under intensive management. An in
tensive level of management includes: ( 1) Practices 
that increase the intake of water and the water-holding 
capacity of the soils; (2) the disnosal of excess water 
bv approximate means; ( 3) practices that help to con
trol erosion; (4) suitable methods of nlowin,:r, nre
paring the seedbed, and cultivating; (5) controlling 
weeds, diseases, and insects; (6) maintaining fertil
ity and the pH content at an optimum level; (7) ap-

CDF013371 



20 SOIL SURVEY 

plying the trace elements, such as zinc, cobalt, man
ganese, and copper, if they are needed; (8) selecting 
high-yielding croo varieties suited to the soil; and (9) 
planting, cultivating, and harvesting at the proper 
time and in the proper way. 

In an improved level of management the farmer 
uses some, but not all, of the practices listed under 
intensive management, or the practices used are not 
adequate for the crop. This is the management ordi
narily followed by most farmers in the county. 

TABLE !.-Estimated average acre yields of principal crnps under two levels of management 

[Yields in columns A are to be expected under an improved level of management; those in columns B, under an intensive level of 
management. Absence of yield indicates that crop is not commonly grown at that level of management, or that the soil is not suited 
to the crop specified] 

Corn Wheat 
Soil 

A B A B 

Bu. ""· Bu, Bu, 

Arkport fine sandy loam, 0 to 6 percent 
slopes ______________________________ 57 97 23 35 

Arkport fine sandy loam, 6 to 12 ];lercent 
slopes -------------------------------- 56 96 23 35 

Arkport fine sandy loam1 12 to 18 percent 
slopes ___________________ , ___________ 53 93 23 35 

Bogart loam, 0 to 2 percent slopes ___ .. __ 64 104 25 38 
Bogart loam 1 2 to 6 percent slopes .. _____ . 64 104 25 38 
Bogart silt loam, 0 to 2 percent slopes ____ 65 105 25 39 
Bogart silt loam, 2 to 6 percent slopes _ _ , 65 105 25 39 
Bogart silt loam, 6 to 12 percent slopes ____ 65 105 25 39 
Brooke silty clay loam, 4 to 12 percent 

slopes, moderately eroded _____________ 70 105 26 41 
Brooke silty clay loam, 12 to 25 percent 

slopes, moderately eroded ______________ 68 100 24 40 Canadi~e silt loam--·· __________________ 43 81 18 28 
Canfield silt loam1 0 to 2 percent slopes __ 71 105 26 40 
Canfield silt loam, 2 to 6 percent slopes ___ 71 105 26 40 
Canfield silt loam, 6 to 12 percent slopes __ 70 103 25 39 
Canfield silt loam, 6 to 12 percent slopes, 

moderately eroded _______ ___________ 64 101 23 37 
Canfield silt loam, 12 to 18 percent slopes - 67 105 23 37 
Canfield silt loam, 12 to 18 percent slopes, 

n10dern.tely eroded __________________ 60 93 21 35 
Canfield silt loam1 moderately shallow vari-

ant, 2 to 6 percent slopes ______________ 69 105 24 38 
Canfield silt loam, moderately shallow vari-

ant, 6 to 12 percent slopes _____________ 68 94 22 37 
Carlisle muck _____________ -------·-·---- 85 130 - - - -Chagrin loam, alkaline phase ______ .. 

' - - - ·- 77 110 26 42 Chagrin silt loam, alkaline phase _. _______ 77 115 26 42 Chili loam, 0 to 2 percent slopes ________ .. 62 102 25 37 
Chili loam, 2 to 6 percent slopes _ _ _ _ _ _ _ _ 62 102 25 37 
Chili gravelly loam, 6 to 12 percent slopes __ 60 100 24 36 
Chili gravelly loam, 6 to 12 percent slopes, 

moderately eroded ___ ,, ________________ 53 90 22 84 
Chili gravelly loam, 12 to 18 percent slopes, 

moderately eroded ____________________ 52 89 21 33 
Chili gravelly loam, 18 to 25 percent slopes, 

moderately eroded ------------------·-- - - -- - - - - -Chili silt loam, 0 to 2 percent slopes ______ 65 105 26 3B 
Chili silt loam, 2 to 6 percent slopes _ .. _____ 65 105 26 38 
Chµi silt loam1 6 to 12 percent slopes _ .. ___ 63 103 25 37 
Chlli silt loam1 6 to 12 percent slopes, 

moderately eroded ------·-------------· 57 95 23 35 
Chili and Conotton gravelly loams, 25 to 5() 

percent slopes, moderately eroded ______ 
- -Conotton loam1 0 to 2 percent slopes ______ 57 97 23 35 Conotton gravelly loam, 2 to 6 percent 

slopes ______________________________ 
52 90 21 33 Conotton gravelly loam, 6 to 12 percent -

C slopes _______________________________ 
52 90 21 38 onotton gravelly loam, 12 to 18 percent 

slopes, moderately eroded _____________ 
- - - - . . -Conotton gravelly loam, 18 to 25 percent 

slopes, moderately eroded 
- - - - - - - -Dekalb sandy loam, 2 to 6 percent slopes ~ ~ 60 90 15 35 

Oats Hay 

A B A 

Bu. Bu. T,,.. 

50 72 3.0 

48 70 3.0 

46 68 3.0 
53 75 3.0 
53 75 3.0 
55 76 3.0 
55 76 3.0 
55 76 3.0 

50 63 3.0 

49 62 3.0 
36 60 1.5 
60 76 3.0 
60 76 3.0 
58 74 3.0 

55 70 3,0 
56 72 3.0 

53 68 3.0 

58 74 3,0 

56 72 3.0 
- - - - - -
50 74 2.5 
50 74 2.5 
55 74 3.0 
55 74 3.0 
51 68 3.0 

48 66 3.0 

46 64 3.0 

- - - - 8.0 
57 76 3.0 
57 76 3.0 
55 72 3.0 

52 70 3.0 

- - 2.5 
50 72 3.0 

45 67 3.0 

45 67 3.0 

- -- 3.0 

- - 2.5 
46 60 2.5 

B 

T°"' 

3.5 

3,5 

8.5 
4.5 
4.5 
4.5 
4.5 
4.5 

4.5 

4.5 
3.0 
4.0 
4.0 
4.0 

4.0 
4.0 

4.0 

4.0 

4.0 
- -

4.5 
4.5 
4.5 
4.5 
4.5 

4.5 

4.5 

4.5 
4.5 
4.5 
4.5 

4.5 

4.0 
3.5 

3.5 

3.5 

3.5 

3.0 
3.0 

Rotation 
pasture 

A 

Cow-
tlC,-6-
da.1111 1 

150 

150 

150 
150 
150 
150 
150 
150 

150 

150 
80 

150 
150 
150 

150 
150 

150 

150 

150 
- . -
130 
130 
150 
150 
150 

150 

160 

150 
150 
150 
150 

150 

130 
150 

150 

150 

150 

130 
130 

B 

Cow-.,,,,.,_ ..... 
180 

180 

18 0 
0 
0 
0 
0 
0 

23 
23 
23 
23 
23 

23 

23 
15 
20 
20 
20 

20 
20 

0 

0 
0 
0 
0 
0 

0 
0 

20 

20 

20 

0 

0 

0 

0 
0 
0 
0 
0 

--
23 
23 
23 
23 
23 

23 

23 

23 
23 
23 
28 

23 

20 
18 

0 

0 

0 
0 
0 
0 

0 

0 
0 

18 0 

0 

0 

0 
0 

18 

18 

15 
15 
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TABLE 1.-Estimated ,werage acre yields of principal crops under two levels of management-Continued 

Corn Wheat 
Soil 

A B A B 

B•. Bu, Bu. Bu, 

Dekalb sandy loam, 6 to 12 percent slopes _ 60 90 15 35 
Dekalb sandy loam, 12 to 25 percent slopes, 

85 moderately eroded ____________________ 56 15 83 
Dekalb sandy loam, 25 to 5-0 percent slopes, 

moderately eroded - - - - - - - - - - - -- - -- - -- - - - - - - -Edwards muck _________________________ 85 135 -- --
Fitchville silt loam, 0 to 2 percent slopes _ 60 105 22 36 
Fitchville silt loam, 2 to 6 percent slopes __ 60 105 22 36 
Fitchville silt loam, 6 to 12 percent slopes __ 59 100 22 36 
Geeburg silt loam1 6 to 12 nercent slopes, 

moderately eroded ____________________ 45 6_5 20 31 
Geeburg silt loam, 12 to 25 percent slopes, 

moderately eroded ----------------··--- -- - -- - -Gilpin silt loam, 2 to 6 percent slopes _____ 68 105 20 40 Gilpin silt loam, 6 to 12 percent slopes ___ 66 103 20 40 .Gilpin silt loam, 12 to 18 percent slopes ___ 64 101 19 38 Ginat silt loam _________________________ 60 83 20 30 Glenford silt loam, 0 to 2 percent slopes __ 66 105 24 40 
Glenford silt loam, 2 to 6 percent slopes ___ 66 105 24 40 Glenford silt loam, 6 to 12 percent slopes __ 66 106 24 40 
Glenford silt loam, 6 to 12 percent slopes

1 

moderately eroded··--··--------·--··----- 64 102 22 37 
Glenford silt loam, 12 to 18 percent slopes, 

moderately eroded ____________________ 63 100 21 36 
Keene silt loam, 2 to 6 percent slopes _ - - 63 96 21 37 
Keene silt loam, 6 to 12 percent slopes ____ 63 96 21 37 
Keene silt loam, 6 to 12 percent slopes, 

moderately eroded ---··-------- __ , __ - - 60 93 20 36 Keene silt loam, 12 to 18 percent slopes ___ 62 94 20 36 
Keene silt loam, 12 to 18 percent slopes, 

moderately eroded ____________________ 58 90 19 34 
Keene silt loam, 18 to 26 percent slopes ___ --Killbuck silt loam ....... ________________ 70 125 24 42 Latham silt loam, 2 to 6 percent slopes ___ 57 96 22 36 
Latham silt loart4 6 to 12 percent slopes __ 67 95 22 36 
Latham silt loam, 6 to 12 percent slopes, 

model'ately eroded ____________________ 55 90 21 35 
Latham silt loam, 12 to 18 percent slopes __ 

- - - - - -- - -Latham silt loam, 12 to 18 percent slopes, 
moderately eroded ____________________ 

-- - - - - - --Latham silt loam, 18 to 35 percent slopes .. - -- --Licking silt loam1 0 to 2 percent slopes ___ 60 93 22 36 Licking silt loam, 2 to 6 percent slopes ____ 60 93 22 36 
Licking silt loam, 6 to 12 percent slopes _ 60 93 22 36 
Licking silt loam, 6 to 12 percent slopes, 

moderately eroded ___________________ 57 90 21 35 
Licking silt loam, 12 to 25 percent slopes, 

moderately eroded ____________________ - - - - - - -
Linwood muck---------------------- __ 83 130 - - - -Lobdell silt loam, alkaline phase ____ _ : =- 80 120 26 40 
Loudonville silt loam, 2 to 6 percent slopes .. 68 95 24 42 
Loudonville silt loam, 6 to 12 percent slopes_ 68 96 24 42 
Loudonville silt loam, 6 to 12 percent slopes, 

moderately eroded __________________ 65 90 22 40 Loudonville silt loami 12- to 18 - -
percent slopes -----.------------- - 68 85 24 40 Loudonville silt loam, 12 to 18 percent- -
slopes1 moderately eroded _____________ 63 85 22 38 

Loudonville silt loam, 18 to 25 percent 
slopes, moderately eroded ___________ 

- - 62 80 20 36 
Loudonville silt loam, 25 to 35 percent 

slopes, moderately eroded _____________ .. - " - -- - -Luray silt loam --··------------ .. ________ 80 120 22 44 Luray BI1t loam, gravelly subsoil variant __ 80 120 22 50 Mentor silt loam, 0 to 2 percent slopes __ 76 120 24 38 Mentor silt loam, 2 to 6 percent slopes ____ 75 120 24 38 Mentor silt loam, 6 to 12 percent slopes __ . 73 115 24 38 Mentor silt loam, 12 to 18 percent slopes __ 70 112 23 37 Montgomery silty clay loam __________ -- - 80 120 24 40 

Oats 

A B A 

Bu. ,,., r ... 

46 60 2.5 

44 66 2.5 

- - - - - -
- - z:s 46 74 

46 74 2.5 
46 74 2.5 

40 62 2.0 

-- -- 2.0 
50 65 2.5 
48 65 2.5 
47 63 2.5 
40 62 2.0 
60 76 3.0 
50 76 3.0 
50 76 3.0 

47 73 3.0 

46 70 3.0 
53 63 2.0 
53 63 2.0 

50 60 2.0 
50 60 2.0 

48 68 2.0 
-- -- 2.0 
46 70 2.0 
40 50 2.0 
40 60 2.0 

38 48 2.0 
- - - - 2.0 

- - 2.0 
-- 2.0 
48 70 2.5 
48 70 2.5 
48 70 2.6 

46 66 2.5 

-- - - 2.5 
- - -- --
50 74 2.5 
53 72 3.0 
53 72 3.0 

46 68 3.0 

48 70 3.0 

45 66 3.0 

43 64 3.0 

- - 2.5 
50 74 3.5 
53 88 3.5 
60 76 3.0 
50 76 3.0 
50 76 3.0 
49 75 3.0 
55 70 3.6 

Hay 

B 

To"' 

3.0 

3.0 

- -

- -
4.0 
4.0 
4.0 

3.0 

3.0 
4.6 
4.5 
4.5 
3.0 
4.0 
4.0 
4.0 

4,0 

4.0 
3.5 
3.5 

3.5 
3.5 

3.5 
3.6 
3.5 
3.0 
3,5 

3.5 
3.5 

3.6 
3.6 
3.5 
3.5 
3.6 

3.6 

3.5 

4.6 
4.0 
4.0 

4.0 

4.0 

4.0 

4.0 

3.6 
4.5 
6.0 
4,0 
4.0 
4.0 
4.0 
4.5 

Rotation 
pasture 

A 

Cow• 
""'~ da,ys 1 

130 

130 

100 
- - -
130 
130 
130 

100 

200 
130 
130 
130 
100 
150 
150 
150 

150 

150 
100 
100 

100 
100 

100 
100 
100 
100 
100 

100 
100 

100 
100 
130 
130 
130 

130 

130 
- - -
130 
160 
150 

160 

150 

150 

150 

130 
180 
180 
150 
150 
150 
150 
180 

B 

Cou,.. -~ da.11s 1 

150 

150 

150 
---
200 
200 
200 

150 

250 
230 
230 
230 
15 0 

0 
0 
0 

20 
20 
20 

20 0 

0 20 
180 
180 

180 
180 

180 
180 
180 
180 
18 0 

180 
18 0 

180 
18 
18 
18 

0 
0 
0 
0 18 

18 0 

0 

0 
0 
0 

18 

23 
20 
20 

20 0 

0 

0 

0 

0 
0 
0 
0 
0 
0 
0 
0 

20 

20 

20 

18 
23 
25 
20 
20 
20 
20 
23 
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TABLE 1.-Estimated average acre yields of principal crops under two levels of management-Continued 

Corn Wheat 
Soil 

A B A B 

B"" Bu. Bu, Bu. 

Muskingum silt loam, 2 to 6 percent slopes _ 65 95 18 38 
Muskingum silt loam, 6 to 12 perC€nt slopes_ 64 95 18 38 
Muskingum silt loam, 12 to 18 percent 

slopes ____ --·-· ________________________ 62 90 18 38 
Muskingum and Gilpin silt loams, 18 to 25 

percent slopes ________________________ 58 90 18 37 Muskingum and Gilpin silt loams 18 to 25 
percent slopes, severely eroded ________ . - - . - -- - -Muskingum and Gilpin silt loams, 26 to 35 
percent slopes ________________________ 

- - - -- -- - -Muskingum and Gilpin silt loams, 35 to 50 
percent slopes ---------------------··-- -- - -- - - - -Plainfield loamy sand, 0 to 6 percent slopes_ 50 80 24 34 

Plainfield loa.my sand, 6 to 12 percent 
slopes .. ------··--· ________________ 50 80 24 34 

Rainsboro silt loam, 2 to 6 percent slo£es __ 90 110 22 38 
Rainsboro silt loam, 6 to 12 percent s opes_ 88 108 22 38 
Ramsey channery sandy loam, 6 to 12 

percent slopes------·-·---------------- 50 70 15 30 
.Ramsey ehannery sandy 1oam1 12 to 18 

percent slopes ________________________ 50 70 15 30 Ramsey channery sandy loam, 18 to 25 
percent slopes, moderately eroded _____ 45 65 14 28 

Ramsey ch:annery sandy loam, 25 to 50 
percent slopes, moderately eroded ______ - - - - - - - --Ravenna silt loam, 0 to 2 percent slopes ___ 70 95 24 36 Ravenna silt loam, 2 to 6 percent slopes ___ 70 100 24 36 Remsen silt loam1 0 to 2 percent slopes ____ 42 95 18 30 B~msen silt loam, 2 to 6 percent slopes ___ 45 95 20 30 

R~ttman silt loam, 2 to 6 percent slopes __ 60 90 22 88 
R!ttman silt loamj 6 to 12 percent slopes _ 60 90 22 38 
Rittman silt loam, 6 to 12 percent slopes 

moderately eroded _________________ '_ 55 80 20 36 Rittman silt loam, 12 to 18 percent slopis-
moderately eroded _________________ ' -- - - - _, Sebring silt loam _ __ __ ____ --- 60 95 22 30 ---------Sebring silt loam, till substratum ___ . ____ 55 90 20 30 Shoals silt loam ___________ ~ ___ 60 110 22 34 Sloan silt loam _____ ------,. - - _ ------ 65 120 24 44 Tilsit silt loam, 6 to 12 percent-S1""al)e~------ 60 95 22 38 Tilsit silt loam, 12 to 18 percent slopes- - - - - 58 92 21 36 

Trumbull silt loam ------------------==== 45 80 18 28 
Wadsworth silt loam, 0 to 2 percent slopes __ 48 92 19 30 
Wadsworth silt loam1 2 to 6 percent slopes _ 50 95 20 32 
Wadsworth silt loam, 6 to 12 percent 

slopes __ .. ____________________________ 48 92 19 30 
Wadsworth silt loam, 6 to 12 percent 

slopes, moderately eroded _____________ 46 90 18 29 
Wadsworth silt loam, moderately shallow 

variant, 2 to 6 percent slopes _ _ _ _ _ _ _ _ 50 95 20 32 
Wallkill silt loam, clayey subsoil variant- - 80 120 36 42 
Wayland silt loam--------------------== 55 90 20 33 
WeikeTt channery .silt loam, 6 to 12 percent 

slopes . ---------------------·------- 50 70 15 30 Weikert channery silt loam, 12 to 18 percelli 
slopes ----------------------------- -_ 45 60 15 30 

Weikert channery silt loam, 18 to 25 per-
cent slopes, moderately eroded _________ 40 60 15 30 

Weikert channery silt loam, 25 t.o 50 percent 
slopes, moderately eroded ______________ - - - - - - - - -Weinbach silt loam, 0 to 2 percent slopes _ 65 115 22 38 

Weinbach silt loam, 2 to 6 percent slopes __ 65 115 22 38 
Wellston silt loam, 2 to 6 percent slopes __ 65 105 22 44 
Wellston silt loam, 6 to 12 percent slopes __ 66 105 22 44 
Wheeling loamj O to 2 percent slopes __ .. - - - 70 120 28 40 
Wheeling loam, 2 to 6 percent slopes _____ 70 120 28 40 
Wheeling loam, 6 to 12 percent slopes, moderately eroded ____________________ 

6.5 110 26 38 
Wheeling silt loam, O to 2 percent slopes 70 120 28 40 

Oats Hay 

A B A 

Bu. Bu, Too, 

46 60 2,5 
46 60 2.5 

44 60 2.5 

44 60 2.5 

- - - - 2.0 

-- - - 2.5 

-- - - 2.5 
46 68 2.0 

46 68 2.0 
50 70 3.0 
50 70 3.0 

40 50 2.0 

40 50 2.0 

38 48 2.0 

- - - -
50 74 2.5 
50 74 2.5 
38 62 2.0 
40 62 2.0 
50 70 2.5 
50 70 2.5 

45 65 2.6 

-- - - 2.5 
40 68 2.0 
35 65 2.0 
46 70 2.0 
46 74 2.5 
48 60 2.5 
46 58 2.5 
36 60 1.5 
44 64 2.0 
46 66 2.0 

44 64 2.0 

42 63 2.0 

46 66 2.0 
56 74 3.5 
40 65 1.5 

40 50 2.0 

40 50 2.0 

38 48 2.0 

- - 1.5 
46 70 2.5 
46 70 2.5 
50 62 3.0 
60 62 3.0 
50 76 3.0 
50 76 3.0 

48 74 3.0 
60 76 3.0 

B 

Tona 

4,0 
4.-0 

4.0 

4.0 

3.6 

4,0 

4.0 
3.5 

3.5 
3.5 
3.5 

3.0 

3.0 

3.0 

- -
3.5 
3.5 
3,0 
3.0 
3,5 
3.6 

3.5 

3.5 
3.5 
3.5 
3.5 
4.5 
3.5 
3,5 
2.5 
3.5 
3.5 

3.5 

3.5 

3.5 
4.5 
3.0 

3.0 

3.0 

s.o 
2.5 
4.0 
4.0 
4,5 
4.5 
4.0 
4.0 

4.0 
4.0 

Rotation 
pasture 

A 

Cow-
·"'~ d1J1,11 1 

130 
130 

130 

130 

100 

130 

130 
100 

100 
150 
150 

100 

100 

100 

100 
130 
130 
100 
100 
130 
130 

130 

130 
100 
100 
100 
130 
180 
130 
80 

100 
100 

100 

100 

100 
180 

80 

100 

100 

100 

80 
130 
180 
150 
150 
150 
150 

150 
150 

B 

Cow-
llit:T(l-

da."Jla 1 

200 
200 

200 

20 0 

180 

20 

20 
18 

0 

0 
0 

18 0 
0 
0 

18 
18 

15 0 

0 

0 

0 
0 
0 

50 

15 

15 

15 
18 
18 
1 
15 
18 
18 

18 

0 
0 
0 

18 

0 

0 
0 

80 
18 
1 
18 0 

0 
0 
0 
0 
0 
0 

23 
18 
18 
13 
18 
18 

18 0 

0 

0 
0 
0 

18 

18 
23 
15 

15 0 

0 

0 

0 
0 
0 
0 
0 
0 
0 

15 

15 

23 
20 
20 
23 
23 
20 
20 

20 
20 

0 
0 
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TABLE 1.-Estimated average acre yieuis of principal crops under two levels of management---Continued 

Rotation 
Corn Wheat Oats Hay pa~ture 

Soil 
A B A B A B A B A B 

Bu. B•. B•. Bu. B•. ""· T.,.. Ton, Cow- Cow-
ac1'e• ac::re--.. ,,. ' dai,11 l 

Wheeling silt loam, 2 to 6 percent slopes __ 70 120 28 40 60 76 8.0 4.0 160 200 
Wheeling silt loam, 6 to 12 percent slopes __ 70 120 28 40 50 76 3.0 4.0 150 200 
Wheeling silt loam, 6 to 12 percent slo:pes, 

3.0 4.0 160 200 moderately eroded ____________________ 65 110 26 SB 48 74 
Wheeling soils, 12 to 18 percent slopes, 

4.0 150 200 moderately eroded ____________________ 64 108 26 38 48 74 3.0 
Willette muck ----------"·--------------- 80 125 - - . - - - - - - - - - -- - ---
Wooster silt loam, 2 to 6 percent slopes ___ 75 100 so 48 63 85 3.0 4.0 150 200 
Wooster silt loam, 6 to 12 percent slopes __ 75 100 30 48 53 85 a.o 4.0 15·0 200 
Wooster silt loam, 6 to 12 percent slopes, 

moderately eroded ____________________ 71 105 26 44 50 78 3.0 4.0 150 200 
Wooster silt loam, 12 to 18 percent slopes, 

moderately eroded ____________________ 70 100 26 43 49 76 3.0 4.0 150 200 
Wooster silt loam, 18 to 26 -percent slopes, 

moderately eroded ------·------------- - . -- - -- - . - - - - 2.5 4.0 130 200 
Wooster silt loam, 25 to 60 percent slopes, 

moderately eroded ____________________ - . -- ., - - - - - - - . 2.5 4.0 130 200 
1 Cow-acre-days 1s a term used to express the carrying capacity of the pasture. It is the number of ammal umts carried per 

acre multiplied by the number of days the pasture is grazed during a single grazing season without injury to the sod. An acre of 
pasture that provides 30 days of grazing for two cows has a carrying capacity of 60 cow-acre-days. 

The yields given in table 1 do not apply to a specific 
field for any particular year because the soils vary 
from place to place, management practices vary from 
£arm to farm, and weather conditions are variable 
from year to year. These yields are intended only as a 
general guide that shows the relative productivity of 
the soils, the response of soils to management and the 
relationship of soils to each other. Although' the gen
eral level of crop yields may change as new methods 
and new crop varieties are developed, the relative re
ponse of the different soils is not likely to change much. 

The estimates of yields given in table 1 are based 
primarily on information obtained from farmers, and 
on observations and field trials made by the county 
agent and by the work unit conservationists of the 
Soil Conservation Service. They are also based on ex
periments made by the Ohio Agricultural Research 
and Development Center and on field observations 
made by members of the soil survey party. 

Special crops 

Special crops grown for commercial use in Stark 
County include vegetables, small fruits, tree fruits, 
and nursery plants. Radishes, onions, and lettuce are 
grown in the large muckv areas east of Hartville. 
Smaller areas throughout the county are used for cel
ery, sweet corn, tomatoes, peppers, melons, straw~ 
berries, raspberries, and other vegetables and small 
fruits. Apples and peaches are the more important tree 
fruits P:rown in the county. 

In this county the soils in capability units I-1, IIe-1, 
He-3, and IIs-1 are especially well suited to vegetables 
and small fruits. They have good natural drainage, 
warm up early in spring and, if moisture is favorable 
throug-hout the growing season. crops grown on them 
can generally be harvested earlier than crops on the 
other soils. Managing and harvesting special crops on 

these soils are difficult in some local areas because 
slopes and soil patterns are complex. If the muck soils 
in capability unit IIIw-5 are adequately drained, they 
are suited to radishes, onions, lettuce, and other vege
table crops. 

Many of the well-drained soils in the county have 
properties that make them suitable for orchards and 
nursery plants. Soils that are frequently subject to 
frost, however, should not be used for early vegetables, 
small fruits, and orchards. 

Suggestions for growing special crops are not given 
in this survey, but the latest and more complete in
formation can be obtained from a representative of 
the Ohio Agricultural Extension Service and the Soil 
Conservation Service. 

Irrigation 
In Stark County irrigation is increasing in impor

tance, particularly for the production of crons of high 
value and of turf of high quality. Some of the soils in 
the county are well suited to irrigation, but others 
are very poorly suited. Soil features that affect the 
suitability of individual soils for irrigation are given 
in table 6 in the section "Engineering Uses of Soils." 

For a soil to be suitable for irrigation, the surface 
layer should be porous, or able to absorb water readily, 
the soil should have a good water-holding capacity, 
and the water and air in the subsoil or underlying 
material should be able to move freely to prevent 
water logging. 

The well-drained soils on outwash plains and ter
races such as the Chili, Mentor, and Wheeling soils 
that have slopes of less than 6 percent are well suited 
to sprinkler irrigation where vegetables are grown. 
The Chili soils dry out quickly and warm up early in 
spring, but they have limited ava.ilable moisture cap
acity and are likely to have insufficient moisture dur-
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ing the growing season unless they are irrigated fre
quently. The Wooster, Wellston, and other well-drained 
soils on uplands are suitable for irrigation. The Chag
rin, Lobdell, and other well drained and moderately 
well drained soils on first bottoms are well suited to 
irrigation if crops on them are not damaged by flood
ing. 

The deep, well-drained soils that are excellent for 
orchards have few limitations that affect use for irri
gated crops (fig. 7). If the sloping soils are irrigated, 
however, the rate of water application must he regu
lated for the control of runoff and erosion. Developing 
a dependable supply of water for irrigation is a serious 
concern in some are.as. 

Crop yields on nearly all soils in Stark County can 
be i!'1proved by supplemental irrigation in dry periods 
during the growing season. Soil characteristics should 
be studied carefully before an irrigation system is 

installed. In addition, a Qualified engineer should care
fully evaluate the water supply, the crop or crops to be 
irrigated, the cost of equipment, and the economy of 
the operation. Additional information on irrigation 
is available from local representatives of the Agricul
tural Extension Service and the Soil Conservation 
Service. 

Woodland 
The original forest in Stark County has been cut, 

and most of the acreage has been cleared for farming. 
According to the 1966-67 Conservation Needs Inven
tory, woodland occupied about 67,120 acres, or about 
18 percent of the total land area of the county. Wood
land is in the largest tracts in the southern part of 
the county, but much of it is scattered throughout the 
county in small woodlots_ Many of the existing stands 
of trees are similar to the original forest, which con-

Figure 7.--An apple ore-hard on Muskingunt and Gilpin silt loams. 

CDF013376 



STARK COUNTY, OHIO 26 

sisted mainly of beech, maple, hickory, and oak. Beech 
and maple were dominant in the northeastern one
third of the county. 

The wooded acreage in this county is slowly increas
ing as more farmland in the southern part is abandoned 
and reverts to forest, and as other areas throughout 
the county are replanted to trees. Each year, however, 
some woodland is lost to community development and, 
in the southern half of the county, to strip mining. 

In most areas that are reverting naturally to wood
land, the plant cover first is grasses. The grasses are 
followed by blackberry, thornapple, and finally mixed 
forest. This forest consists mainly of black cherry, red 
maple, hickory, elm, white ash, dogwood, sassafras, 
spicebush, blue beech, ironwood, and in some places, 
black locust. Eroded soils revert to woodland more 
slowly and to less desirable trees than do uneroded 
soils. 

Generally, native and planted trees grow best on 
deep soils that have high available moisture capacity 
and north- and east-facing slopes that are protected 
from the wind and sun. Trees grow more poorly on 
soils having slopes that face south and west. 

Black walnut grows best on the better drained, neu
tral soils on bottom lands. Yellow-poplar is most pro
ductive on the moderately moist, deep, better drained 
soils in coves and in other of the less exposed areas. 
Black cherry is most common in cutover areas of well
drained soils. Black locust grows well in eroded areas 
and on Strip mine spoil, but it is subject to damage 
by the locust borer. . 

Sugar maple and beech grow well on the moderately 
well drained and somewhat poorly drained soils that 
developed over glacial drift or that occur on north
facing slopes in the unglaciated part of the county. 

White oak, red oak, and black oak are dominant on 
the well-drained soils that have south- and west-facing 
slopes. White oak is dominant in many of the old 
stands. Hickory grows well on most of the better 
drained soils in the county. 

White ash is common in second-growth stands on 
the moderately wen drained and somewhat poorly 
drained soils on uplands in the glaciated part of the 
county. Sycamore and American elm are prominent 
on the somewhat poorly drained soils of the bottom 
lands. Blackgum, elm, red maple, pin oak, and swamp 
white oak are the main trees on the poorly drained 
soils in an areas. 

Woodland suitability groups 
Some of the soils in Stark County have been grouped 

according to those characteristics that affect the 
growth of trees and management of the stand. Each 
group is made up of soils that are similar in potential 
productivity for trees, that have about the same suit-
ability for trees, and that require about the same man
agement. 

Listed in table 2 are the 19 woodland suitability 
groups into which most of the soils of the county have 
been placed. The soils in each group are designated 
by their map symbols. Because trees suitable for com
mercial use do not grow on them, Alluvial land, Allu
vial land-Urban land complex, Borrow pits, Made land, 
Quarries, Strip mine spoil, Carlisle muck, Edwards 
muck, Linwood muck, and Willette muck have not 
been. placed in wood)and groups. The woodland group 
assigned to any soil is listed in the "Guide to Mapping 
Units" at the back of this survey and at the end of the 
description of that soil in the section "Descriptions 
of the Soils." 
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TABLE 2.-Woodland suitability groups, potenti.al productivity, trees 

Potential productivity 1 Trees preferred-

Woodland suitability gro p, 
series, and map symbo s 

Group lol ______________ , 
Bogart: BgA, BgB, BoA.-, oB, 

BoC, Bu. 
Canfield: CdA, CdB, CdC, 

CdC2, CdD, CdD2, CeB, CeC, 
CfB, CfC. 

Chagrin: Cl<, Cm: 
Chili: CnA, CnB, CoC, CoC2, 

CuB, Cuc, CoD2, CpA, CpB, 
CpC, CpC2. 

Glenford: GfA, GfB, GfC, 
GfC2, GfD2. 

Lobdell: Lo. 
Mentor: MeA, MeB, Mee, 

MeD. 
Rittman: RsB, RsC, RsC2 

RsD2. 
Wooster: WuB, WuC, v, uC2, 

WuD2, WvD. 

Group lwl --------------------·· 
Canadice: Ca. 
Fitchville: FcA, FcB, Fch, Fu 
Ginat: Ge. 
Sebring: Sb, Se, Sg. 
Trumbull: Tr. 
Wadsworth: WaA, WaB, WaC 

WaC2, WbB. 

Group lrl __________________ _ 
Wooster: WuE2, WuF2. 

Site index 
for upland 

oaks~ 

85-95(19) 

85-95(17) 

86-95(69) 

Gro?o;J'Jn,;;ife-,- - LoB, - i.;c, -LoC-2; 76
- 85 ( 32) 

LoD, LoD2, LuS, Luc. 
Wellston: WIS, WIG. 
Wheeling: WmA, WmS, WmC2, 

WrA, WrS, WrC, WrC2, WsD2 

Grouf{ufb~!k =-- -Kk. · -------·· 
Luray: Ly, Lz. 
Montgomery: Mg. 
Sloan: SI. 
Wallkill: We. 
Wayland: Wd. 

7!>--86(2) 

Group 2w2 ---- ______________ 7!>--85(2) 
Ravenna: ReA. ReB, Rn. 
Remsen: RoA, RoB, Rr. 
Shoals: Sh. 
Weinbaeh: WhA, WhS, WI<. 

Group 2c1 ______________________ s75-g5 
Geeburg: GbC2, GbE2. 
Licking: LcA, LcB, LcC, 

LcC2, LcE2. 

Group 2s1 ---------------------
Arkport: ArS, ArC, ArD. 
Plainfield: PIS, PIG, 

76-85(1) 

Mean 
ki.nnual 
Erowth 

per 
acre 

Bd.Jt. 
423 

423 

423 

341 

341 

341 

341 

341 

In natural stands 

White oak, t11lip
poplar, black wal
nut, black cherry, 
white oak, red 
oak, sugar maple. 

Swamp white oak, 
red oak, pin oak,. 
red maple, 
sycamore. 

White oak, tulip
poplar, black wal
nut, black cherry, 
white ash, red oak, 
sugar maple. 

White oak, tulip
poplar, red oak, 
black cherry, 
black walnut. 

Swamp white oakj 
red oak, red maple, 
sycamore, pin oak. 

Swamp white oak, 
red oak, red maple, 
sycamore. 

Red oak, white oak, 
tulip-poplar, white 
ash, black cherry. 

White pine, red oak, 
white oak, black 
oak, sugar maple, 
black cherry. 

For planting 

White pine, Austrian 
pinet tulip-poplar, 
black walnut. 

Northern white• 
cedar, cottonwood, 
sycamore. 

White pine, Austrian 
pine, tulip-poplar. 

White pine, black 
walnut, tulip
poplar. 

Northern white• 
cedar1 cottonwood, 
sycamore. 

Northern white
cedar, cott.onwood, 
sycamore. 

White pine, tulip. 
poplar, Norway 
spruce. 

For Christmas trees 

Scotch pine, Norway 
spru.ce, Douglas 
fir, white pine. 

Not suited _______ _ 

Scotch pine, N onvay 
sprucet white pine, 
Douglas :fir. 

Scotch pine, Norway 
spruce, Douglas 
fir, white pine. 

Not·suited __ 

Not suited-------- .. , 

Scotch pine, white 
pine, Austrian 
pine. 

White pine, red pine __ Not suited _______ _ 
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preferred, and hazar~ and limitati-Om that affect management 

Erosion 
hazard 

Equipment 
limitations 

Seedling 
mortality 

Plant competition ior-

Conifers Hardwoods 
Windthrow 

hazard 

Slight ------- Slight ________ Slight ________ Severe _______ Moderate _____ Slight _______ _ 

Slight 

Moderate for 
WuE2. 

Moderate to 
severe for 
WuF2. 

Slight _______ _ 

Severe for 
Ca, FeA, FeB, 
FcC, Fu, Ge, 
Sb, Se, Sg, 
and Tr. 

Moderate for 
WaA, WaB, 
WaC, WaC2, 
and WbB. 

Moderate for 
WuE2. 

Moderate to 
severe for 
WuF2, 

Slight ______ _ 

Severe for 
Ca, FcA, FcB, 
Fee, Fu, Ge, 
Sb. Se, Sg, 
and Tr, 

Moderate for 
WaA, WaB, 
Wac, WaC2, 
and WbB, 

Severe _______ Severe _______ Moderate ____ _ 

Slight ________ Moderate _____ Slight ________ Slight--------

Slight -------- Severe _______ Moderate _____ Slight _______ _ 

27 

Remarks 

Canfield and Rittman 
soils have a fragipan 
Chagrin and Lobdell 
soils are subject to 
occasional flooding. 

Soils are subject to 
ponding~ wet late in 
spring. 

Slight _______ Severe ________ Severe ______ _ Severe ________ Severe---·"---· Severe ________ Soils aresoftandwetfor 

Slight ________ Moderate _____ Slig-ht ________ Severe ________ Severe _________ Slight _______ _ 

Moderate for 
GbC2, LeA, 
LeB, Lee, 
LcC2, and 
LeE2. 

Severe for 
GbE2. 

Moderate for 
GbC2. LeA, 
LeB. Lee, 
LeC2, and 
LeE2. 

Severe for 
GbE2. 

Moderate _ _ _ _ _ Severe _ _ _ _ _ _ _ _ Moderate _ _ _ _ _ Slight 

Slight ________ Slight ________ Moderate _____ Severe ________ Severe ________ Slight ________ , 

long periods. Occa
sional flooding in most 
areas. 

Ravenna soils have a 
fragipan. Shoal soils 
are subject to flooding 

Sandy soils that have low 
available moisture ea 
pacity. 

CDF013379 



28 SOIL SURVEY 

TABLE 2.-Woodland suitability groups, potential productivity, trees 

Potential productivity 1 Trees prefel'red-

Woodland suitability group, 
series, and map symbols 

Group 2rl ___________________ _ 
Chili: CoE2. 
Dekalb: DKE2, DkF2 ( on 

north- and east-facing 
slo_pes). 

Loudonville: LoE2, LoF2. 
Muskingum: MvE, MvE3, 

MvF, MvG, MwF (on north
and east-facing slopes) . 

Group Swl 
Keene: KeB, 
Rainsboro: RaB, RaC. 

Group 3w2 -··-----·------------
K.eene: Kee, KeC2, KeD, 

Ke02, KeE. 
Tilsit: TIC, TIO, 

Site index 
for upland 

oaks' 

76-85(48) 

66-76(9) 

66-75(9) 

Group 3rl ------------·----··--- 66-75(56) 
Dekalb: .DkE2, DkF2 (on 

south- and west-facing 
slopes). 

Muskingum: MvE. MvE3, 
MvF, MvG, MwF ( on south
and west .. :facing slopes) . 

Group 3ol _____________________ _ 
Dekalb: DkB, DkC, 
Gilpin: GdB, GdC, GdD. 
Muskingum: MsB, MsC, MsD. 

Group &cl _____________________ _ 
Brooke: BwC2. 
Brooke: BwE2 (on north

and east-facing slopes). 
Latham: LaB, Lac, LaC2, 

Lao, Lao2. 
Latham: LaF ( on north- and 

east-facing slopes) . 

Group 3fl ----------•·------·--
Chili: CvF2, CuF. 
Conotton: CwA, CyB, eye, 

Cy02, CyE2. 

Group 4cl _____________________ _ 
Brooke: BwE2 ( on south-

and west-facing slopes). 
Latham: LaF ( on south-and 

weet-:facing slopes). 

Group 4dl __ ----------··--------
Ram13ey: RcC, AcD, RcE2 

(on north- and east-facing 
slopes). 

Weikert: WeC. 
Weikert: WeD, WeE2 (on 

north- and east-facing 
slopes). 

66-75(63) 

66-75(24) 

66-75(1) 

66-65(5) 

56....;5(2) 

Mean 
annual 
growth 

per 
acre 
Dd.ft, 

341 

265 

266 

265 

266 

266 

266 

196 

196 

In natural stands 

Red oak, white oak1 
tulip-poplar, black 
walnut, Virginia 
pine, black cherry, 
sugar niaple, white 
nine. 

Red oak, tulip
poplar, black oak, 
white oak. 

Red oak, tulip
poplart black 
while oak. 

oak, 

For planting 

White pine, black 
walnut. 

White pine, Virginia 
pine, tulip-poplar. 

White pine, Virginia 
pine, tulip-poplar~ 

For Christmas trees 

Scotch pine, Virginia 
pine. 

Not suited ________ _ 

Not suited ________ _ 

Tulip-poplar,red Virginia pine _______ Not suited ________ _ 
oak, white oak, 
black cherry, 
sugar maple, black 
walnut. 

Tulip-poplar, red 
oakt white oak, 
black cherry, 
sugar maple. 

Red oak, tulip
poplar, white asht 
white oak. 

~ed oak, tulip
poplar, white oak, 
black cherry. 

Red oak, tulip
poplar, black 
walnut, white ash, 
white oak. 

Chestnut oak, black 
oak, Virginia pine. 

Tulip-poplar, white 
pine. 

White pine, tulip
poplar, black oak, 

White pine, red oak, 
Norway spruce. 

White pine, black 
locust. 

White pine, Virginia 
pine. 

White pine, scotch 
pine, Austrian 
pine. 

Not suited---------

Not suited ________ _ 

Not suited-·- _____ .. 

Not suited--·-·----

CDF013380 



STARK COUNTY, OHIO 

preferred, and hazards and limitatiom that affect management-Continued 

Erosion 
hazard 

Equipment 
limitations 

Seedling 
mortality 

Plant competition for-

Conifers Ha-rd.woods 
Windthrow 

hazard 

Moderate _____ Moderate for Slight ________ Severe ________ Moderate _____ Slight _______ _ 
CoE2, DkE2, 
LoE2, LoF2, 
MvE, MvE3, 
and MvF. 

Severe for 
DkF2, MvG, 
and MwF, 

Slight ________ Moderate _____ Slight ________ Moderate to 

Moderate to 
aevere, 

severe. 

Moderate _ _ _ _ _ Slight _ _ _ _ _ _ _ _ Moderate to 
severe. 

Slight ________ Slight _______ _ 

Slight to 
moderate. 

Slight _______ _ 

Moderate _ _ _ _ _ Moderate to 
severe. 

Slight to 
moderate. 

Moderate _____ Slight ________ Slight _______ _ 

Remarks 

Slight -------- Slight ________ Slight ________ Moderate _____ Slight ________ Slight ________ Soils are droughty, 

Severe _____ - _ _ Moderate for 

Slight for 
CwA, CyB, 
CyC, CyD2, 
and CyE2. 

Severe for 
CvF2 and 
CuF, 

LaB, Lac, 
LaC2, La•, 
La02, and 
LaF. 

Severe for 
BwC2 and 
BwE2. 

Slight for 
CwA, CyB, 
eye, cy•2. 
and CyE2. 

Severe for 
CvF2 and 
CuF. 

Severe _ _ _ _ _ _ _ _ Moderate to 
severe. 

Slight _ _ _ _ _ _ _ _ Slight to 
moderate. 

Slight _ _ _ _ _ _ _ _ Moderate for 
LaB, LaC, 
LaC2, _LaD, 
LaD2, and 
LaF. 

Severe for 
BwC2 and 
BwE2. 

Moderate _____ Moderate ____ Slight ______ Slight _______ _ 

Severe ________ Severe ______ Moderate _____ Sli~ht _______ _ 

Severe _______ Slight ________ Slight ________ Slight __ _ 

, 
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TABLE 2.-Woodland suitability groups, potential productivity, trees 

Potential productivity :1. Trees preferred-

Mean 
Woodland suitability group, Site index annual 

series; and map symbols for upland growth In natural stands For planting For Christmas trees 
oaks~ per 

acre 
Bd. ft. 

Group 4d2 ______________________ 56-65 (2) 196 
Ramsey~ RcF2 ( on north-

Chestnut oak, black Whit,e pine, Virginia Not suit.ed _________ 

and east-facing slopes). 
Weikert: WeF2 (on north-

and east.facing slopes). 

oa.k, Virginia pine. pine. 

Group 5dl ______________________ 46--55 ( 4) 131 
Ramsey: 

Chestnut oak, black Whit.e pine, Virginia Not suited __________ 
RcC, RcD, RcE2, oak, Virginia. pine. pine. 

RcF2 (on south- and west-
facing slopes) . 

Weikert: WeD, WeE2, WeF2 
(on south-and west-facing 
slopes). 

1 Based on data in USDA Technical Bulletin No, 560 (9). 
2 Numbers in parentheses following site index are the number of plots on which studies were made of the growth rate. These 

studies were used to <let.ermine site index. 

Each woodland group is identified by a three-part 
symbol, such as lol, 2w2, or 3rL The first part of the 
symbol is a number that indicates relative potential 
productivity of the soils in the group; 1 means very 
high; 2, high; 3, moderately high; 4, moderate; and 
5, low. These ratings are based on field determinations 
of average site indexes. 

The second part of the symbol identifying a wood
land group is a small letter. Except for the letter o 
this letter indicates an important soil property that 
imposes a moderate or severe hazard or limitation that 
affects managing the soils of the group for trees. 
The letter o shows that the soils have few limitations 
that restrict their use for trees. The letter c indicates 
~hat the main limitation is the kind or amount of clay 
m the upper part of the soils in the group; d means 
that rooting depth is restricted because the soils are 
shallow to a hardpan, to hard rock, or to some other 
restrictive material; f denotes that the main limita
tion is large amounts of fragments in the soil that are 
more than 2 millimeters but less than 10 inches in 
size; r shows that the main limitation is steep 
slopes; s indicates that the soils are sandy and dry 
have little or no difference in texture between surfac; 
layer and subsoil, have low moisture holding capacity, 
and generally have a low supply of plant nutrients; t 
denotes that the soils are excessively alkaline exces
sively acid, or contain sodium salts or other to~ic sub
stances in amounts that limit or impede tree growth; 
w means that water in or on the soi.1, either seasonally 
or year round, is the chief limitation; and x shows 
that stones or rocks in and on the soils are the chief 
limiting factor. 

. The la~t part of the symbol, another number, merely 
differentiates one woodland suitability group from 
others that have identical first and second parts in 
thei! identifying symbol. For example, the last num
ber m the symbol 1 oJ differentiates the woodland suit-

ability group bearing the last number from all other 
groups having Jo as the first two parts of their iden
tifying symbol. 

Given for each woodland group listed in table 2 are 
potential productivity, expressed as site index and as 
annual growth; the trees generally preferred in man
agement of the existing stands, for planting, and for 
Christmas trees; and some hazards and limitations 
that affect management. The terms used in table 2 are 
explained in the following paragraphs. 

In table 2 potential productivitv is expressed as s[te 
index and as mean annual growth, A site index for a 
given soil is the height, in feet, that a tree growing on 
that soil will reach in 50 years. The site indexes and 
the mean annual growth for upland oaks given in 
table 2 were based on data from the USDA Technical 
Bulletin No. 560 (9) _, 

The site indexes are given as a range in table 2, for 
example, 85 to 95. They are based on data obtained by 
measuring the height and age of a number of trees 
growing on the same kind of soil. The mean annual 
growth, to 50 years of age expressed in board feet per 
acre, was calculated by site index, according to the 
1/e inch International rule to a top diameter of 5 
inches, inside bark. The potential yield to 80 years of 
age can be estimated by using data given in table 28 
in USDA Bulletin 560 (9). 

Slope position, the direction toward which the slopes 
face, soil depth, and moisture content of a soil affect 
the productivity of a site for trees. If all other factors 
are favorable, sites on the lower slopes and those on 
slopes that face north or east generally are the most 
productive . 

Listed in table 2 for each woodland suitability group 
are the trees that are preferred in managing the ex
isting stands, trees preferred for planting, and trees 

J Italicized numbers in parentheses refer to Literature Cited, 
p. 155-
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preferred, and hazards and limitations that affect management-Continued 

31 

Plant competition for-

Erosion Equipment Seedling . Windthrow 
hazard limitations mortality Conifers Hardwoods hazard Remarks 

Moderate - - - - - Severe ------- Severe ------- Slight -------- Slight -------- Slight --------

Slight for Moderate for Slight for Slight -------- Slight -------- Slight ________ 
RcC, RcD, RcC, RcD, Rec, RcD, 
RcE2, WeD, RcE2, WeD, RcE2, WeD, 
and WeE2. and WeE2. and WeE2. 

Moderate fo:r Severe for Moderate for 
RcF2 and RcF2 and RcF2 and 
WeF2 . WeF2. WeF2. 

.a Site inde:x. was estimated :for this woodland group, 

preferred for Christmas trees. Trees preferred in ex
isting stands and for planting are hardy, are long lived, 
provide shade for recreational use, and are suitable 
for wood crops. As trees in immature stands grow and 
become crowded, the preferred species, if of good qual
ity, are favored over other trees when the stand is 
thinned. Not . all species, notably species of broad
leaved trees, have been successfully transplanted. The 
conifers and broad-leaved trees listed as preferred for 
planting on the soils in a woodland suitability group are 
suited to those soils and have been successfully planted 
on them. Other species that are not listed in table 2 may 
be suited to the soi's in the woodland suitability groups. 

Specific information about planting trees and wood
land management can be obtained from the local Soil 
Conservation Service representative or a farm forest
er. 

On the soils of each woodland suitability group are 
varying degrees of hazards and limitations that affect 
management. These limitations and hazards are rated 
slight, moderate, or severe. The ratings are shown for 
each woodland group in table 2 and are explained in 
the following paragraphs. 

Erosion hazard refers to the potential hazard of soil 
losses in managed woodland. The hazard is slight if 
no special practices are needed, It is moderate if 
some practices are needed to reduce the risk of erosion. 
The erosion hazard is severe if intensive practices, 
special equipment, and special methods of operation 
are needed to reduce soil losses. Generally, the risk of 
erosion is slight on slopes of 25 percent or less and is 
moderate or severe on slopes of more than 25 percent. 

Equipment limitations are rated on the basis of soil 
characteristics and topographic features that restrict 
or prohibit the use of conventional equipment needed 
in woodland management. Considered in the ratings 
are slope; stoniness, rockiness, seasonal wetness, and 
stability of the soil. Slight means that there is no re-

39-4.-36;:J O - 71 - 3 

striction in the kind of equipment or in the time of 
year it is used. A rating of moderate indicates that 
the use of conventional equipment is restricted by one 
or more unfavorable characteristics. A severe rating 
means that special equipment is needed, and its use 
is severely restricted by one or more unfavorable cha
racteristics. 

Seedling mr>rtality refers to the expected losses of 
naturally occurring or planted seedlings that are a re
sult of unfavorable soil characteristics or topographic 
features, but not a result of plant competition. Mortal
ity is slight if less than 25 percent of the seedlings 
are expected to die and is moderate if this percentage 
is 25 to 50. It is severe if the loss of seedlings is more 
than fiO percent. 

P/,ant competiUon is rated on the basis of the degree 
that weeds, grass, and brush are expected to compete 
with desirable trees when openings are made in the 
tree canopy. Competition tends to be greatest on soils 
that have poor drainage and those that have high 
fertility. A rating of slight indicates that competition 
from other plants does not interfere with natural re
generation or with the early growth of planted seed
lings. Comoetition is moderate if competing plants 
delay but do not prevent the establishment and early 
growth of a normal fully stocked stand of desirable 
trees. It is severe if undesirable plants prevent ade
quate restockin<i of planted seedlings or natural regen
eration, unless there is intensive site preparation and 
maintenance, including weeding. 

Windthrow hazard is determined by the resistance 
of trees to the force of the wind. Soil characteristics 
that affect the normal development of tree roots in
clude shallowness, stoniness, droughtiness, a restrict
ing layer, and wetness. The hazard of windthrow is 
.q/ight if no trees are expected to be blown down by 
a normal wind. It is moderate if some trees are ex
pected to be blown down when the soil is excessively 
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wet and the wind is strong. Windthrow is a severe 
hazard if many trees are expected to be blown down 
during periods of excessive soil wetness and a moder
ate or strong wind. 

Use of Soils for Wildlife 
Stark County is a part of the Appalachian Plateau. 

The northern two-thirds of the county is glaciated 
and is undulating and rolling; the southern part is 
unglaciated and is hilly and steep. 

Wildlife is an important natural resource in the 
county, Ringneck pheasant, quail, squirrel, cottontail 
rabbit, and white-tailed deer are abundant. All of the 
soils in the county are suited as habitat for some 
kind of wildlife. 

The survival and increase of any kind of wildlife 
species depend on the presence and distribution of 
water and of plants that provide food and cover. If 
any of these habitat elements is Jacking or inadequate, 
desired wildlife will be absent or scarce. The kinds 
of wildlife that live in a given area and the number 
of each kind are closely related to land use, the re
sulting kinds and patterns of vegetation, and the 
kinds and distribution of water. 

Most wildlife habitat is created or improved by 
planting suitable vegetation, manipulating existinq 
vegetation so as to increase or improve desirable 
plants, or by a combination of these measures. For 
this management, a knowledge of the soils is needed 
so that the growth of plants suitable for wildlife can 
be estimated. Water areas also can be established or 
improved for wetland wildlife. Specific information 

about managing wildlife areas can be obtained from 
the local game protector, the county agent, or a rep
resentative of the Soil Conservation Service. 

Elements of habitat and kinds of wildlife 

In table 3 most of the soils of Stark County are 
rated for their suitability for eight elements of wild
life habitat and for three broad classes of wildlife. 
More detailed information about the rating system is 
given in a paper by Allan, Garland, and Dugan (1). 
Not rated in table 3 are the land types and the 16 com
plexes that include Urban land. 

The information given in table 3 is useful in (1) 
broadly planning for wildlife habitat in parks, in 
public and private refuges, and in private and com
mercial shooting preserves; (2) selecting soils that 
are most suitable as sites for creating, improving, or 
maintaining a specific kind of element of wildlife ha
bitat; (3) determining the intensity of management 
needed for a specific habitat element; ( 4) eliminating 
sites that are difficult or are not feasible to manage 
for specific kinds of wildlife; and (5) determining 
areas that are suitable for acquiring and developing 
as wildlife habitat. 

The numerical ratings used in table 3 are 1 for well 
suited, 2 for suited, 3 for poorly suited, and 4 for un
suited. A soil is well suited to an element of wildlife 
habitat if there are few limitations to use; it is suited 
if there are moderate limitations to use; and it is 
voorly suited if there are severe limitations to use. 
Not considered in the ratings given in table 3 are the 
present land use, the location of a soil in relation to 
other soils, and the mobility of wildlife. 

TABLE 3.-Suitability of soils for elements of wildlife ha,bitat and for kind$ of wildlife 

[Not rated are Alluvial land, Borrow pits, Cut and fill land, Gravel pits, Made land, Quarries, Strip mine spoil, Urban land, 
and the 16 complexes that include Urban la·nd] 

Elements of wildlife habitat Kinds of wildlife 

Wet-
Grain Wild Hard- Con.if- land Shallow Open- Wood- Wet-

Soil series and map and Grasses herba- wood erous food water Exca- land land land 
symbols seed and ceoue woody woody and develop- vated wild- wild. wild-

crops legumes upland plants plants cover men.ts ponds life lite life 
plants plants 

Ark]Jort: 
ArB, Arc, ArD - - 3 2 2 3 1 5 6 6 2 3 4 

Bogart! 
BgA, BoA _______ 2 1 1 1-2 3 3 3 3 1 1-2 3 
BgB, BoB, Boe _ 2 1 1 1-2 3 3 '4 '4 1 1-2 '4 

Brooke: 
BwC2. ___ ·----- 2 2 2 2 3 4 4 4 2 3 4 
BwE2 ---------- 3 2 2 2 3 4 4 4 2 3 4 

Canadice: 
Ca ------ ------ 3 3 2 2 2 1 1 1 3 2 1 

Canfield: 
CdA ---- _, ____ 2 1 1 1-2 
CdB, CdC, CdC2, 

3 3 3 3 1 1-2 s 
CdD, dC2 2 1 1 1-2 3 4 4 4 1 1-2 4 CdD, CdD2 _____ 3 2 1 1-2 3 4 4 4 2 2 4 

Carlisle: 
Ch ------------ 4 3 4 4 1 1 1 1 4 4 1 
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TABLE 3.-Suitability of soils for e/,em.ents of wildlife habitat and for kinds of wildlife-Continued 

Elements af wildlife habitat Kinds of wildlife 

Wet-
Grain Wild Hard ... Conif- land Shallow Open- Wood- Wet-

Soil series and map and Grasses herbs.- wood erous food water Exca- land land land 
symbols seed and ceous woody woody and develop- vated wild- wild- wild-

crops legumes urland plants plants cover ments ponds life life life 
pants plants 

Chagrin; 
Ck, Cm ________ 2 1 1 1 3 4 4 4 1 1 4 

Chili: 
CnA, CpA, CnB, 

CpB, Coe, CpC, 
CpC2, CoC2 __ 2 2 1-2 2 1 4 4 4 1-2 2 4 

CoD2, CoE2 _____ 3 2 2 3 1 4 4 4 2 s 4 
CvF2 ---------- 4 3 2 3 1 4 4 4 3 3 4 

Conotton: 
CwA, CyB, CyC, 
CyD2, CyE2 ____ 3 3 2 3 1 4 4 4 3 3 4 

Dekalb: 
DkB, DkC _______ 3 2 2 2---ll 1 4 4 4 2 2-3 4 
DkE2 ---------- 3 2 2 3 1 4 4 4 2 8 4 
DkF2 ---------- 4 3 3 3 1 4 4 4 4 4 4 

Edwards: 
Ed ------------· 4 3 4 4 1 1 1 1 4 4 1 

Fitchville: 
FcB. Fee _______ 2 2 1 1 3 3 4 4 1 2 4 
FcA -----------· 2 2 1 1 3 2 2 2 1 2 2 

Geeburg: 
GbC2 ----------· 2 2 2 2 2 4 4 4 1 2 4 
GbE2 ----------· 3 2 2 2 2 4 4 4 3 2 4 

Gilpin: 
GdB, GdC ______ 2 2 2 2--3 2 4 4 4 2 2 4 
GdD --·---·---- 3 2 2 2---ll 2 4 4 4 2 2--8 4 

Ginat: 
Ge ------------ 4 s 3 1 1 1 1 1 3 1 1 

Glenford: 
GfA 2 1 1 2 2 3 s s 1 2 3 
GfB, GfC, GfC2 __ 2 1 1 2 2 '4 4 '4 1 2 '4 
GfD2 ------ - - - 3 2 1 2 2 4 4 4 2 2 4 

Keene: 
KeB ----------- 2 2 2 2 2 4 4 4 1 1 4 
Kee, KeC2 ______ 2 2 2 2 2 4 4 4 1 2 4 
Ke •, Ke02, KeE _ 3 2 2 2 2 4 4 4 2 2 4 

Killbuck: 
Kk ----,,------- 4 s 3 1 1 1 2 4 s 1 2 

Latham: 
LaB ------------ 2 2 2 2 2 4 4 4 1 1 4 Lac, LaC2 ______ 2 2 2 2 2 4 4 4 2 2 4 LaD, LaD2 ______ 3 2 2 2 2 4 4 4 2 2 4 LaF ______ 

- - - - - 4 2 2 2 2 4 4 4 3 2 4 

Licking: 
LcA --- - . ··----- 2 1 2 1 3 2 2 2 2 3 2 
LcB 2 2 2 2 2 4 4 4 1 1 4 Lee, LcC2 ______ 2 2 2 2 2 4 4 4 1 2 4 LcE2 ___________ 3 2 2 1 2 4 4 4 8 2 4 

Linwood: 
Ld ------------- 4 3 4 4 1 1 1 1 4 4 1 

Lobdell: 
Le ------------- 2 1 1 1 3 3 s 3 1 1 3 
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TABLE 3.-Suitability of soi/.s for elements of wildlife habitat and for kinds of wildlife-Continued 

Elements of wildlife habitat Kinds of wildlife 

Wet-
Grain Wild Hard- Conif- land Shallow Open- Wood- Wet-Soil series and map and Grasses herba- wood erous food water Exca- land land land symbols seed and ceous woody woody and develop- vated wild- wild- wild-c:rops legumes upland plants plants cover ments ponds life li:fe life 

plants plants 

Loudonville: 
LoB, LoC, Lo02 __ 2 2 2 2 2 4 4 4 2 2 4 LoD, LoD2 _______ 8 2 2 2 2 4 4 4 2 2-3 4 LoE2 ----------- 3 2 2 2 1-2 4 4 4 2 2 4 LoF2 ____________ 4 8 3 2-3 1-2 4 4 4 3-4 2-3 4 

Luray: 
Ly, l.z ---------- 4 3 3 1 1 1 1 1 3 1 1 

Mentor! 
MeA ------------ 1 1 1 1 8 4 4 4 1 1 4 MeB, Mee ______ 2 1 1 1 8 4 4 4 1 1 4 MeD ----------- 3 2 1 1 3 4 4 4 2 2 4 

Montgomery: 
Mg ------------- 4 8 3 1 1 1 1 1 8 1 1 

Muskingum: 
MsB, MsC 3 2 2 2-3 1 4 4 4 2 2 4 MvE, MvE3, MsD _ 8 2 2 3 1 4 4 4 2 8 4 MvF, MvG ------ 4 3 8 8 1 4 4 4 4 4 4 

Plainfield : 
PIB, PIO 8 2 2 g 1 4 4 4 2 3 4 

Rainsboro: 
RaB, Rae ------- 2 1 1 1 3 4 4 4 1 2 4 

Ramsey: 
Rec, RcD, RcE2 

RcF2 --------- 4 4 8 4 1 4 4 4 4 4 4 
Ravenna: 

ReA ------------ 2 2 1 1 8 2 2 2 1 2 2 ReB ____________ 2 2 1 1 8 8 4 4 1 2 4 
Remsen: RoA ____________ 

2-8 2 2 1 2-3 2 2 2 2 1-2 2 RoB ____________ 2-3 2 2 1 2-3 8 '4 '4 2 1-2 4 
Rittman: 

RsB, RsC, RsC2 __ 2 1 1 1-2 3 4 4 4 1 1-2 4 RsD2 ___________ 8 2 1 1-2 3 4 4 4 2 2 4 
Sebring: 

Sb, Se --------- 3 2 2 1 2 1 1 1 2 1 1 
Shoals: 

Sh ______________ 2 2 1 1 3 2 2 8 1 2 2 
Sloan: 

SI ______________ 4 3 3 1 1 1 2 4 3 1 2 
Tilsit: 

TIC ------------ 2 1 1 1-2 3 4 4 4 1 1-2 4 TID ---
, ________ 

3 2 1 1-2 3 4 4 4 1 2 4 
Trumbull: 

Tr ------~------- 3 3 2 2 2 1 1 1 3 2 1 
Wadsworth: 

WaA ----------- 2 2 1 1 2 2 2 2 1 1 2 WaB, WbB ______ 2 2 1 1 2 8 '4 '4 1 1 4 WaC, WaC2 . ---- 2 2 1 2 2 4 4 4 1 2 4 
Wallkill, 

We _____________ 4 3 3 1 1 1 2 4 8 1 2 
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TABLE 3.-Suitability of soils for elements of wildJife habitat and for /cinds of wildlife-Continued 

Elements of wildlife habitat Kinds of wildlife 

Grain Wild Hard-
Soil series and map and Grasses herba- wood 

symbols seed and ceous woody 
crops legumes upland plants 

plants 

Wayland: 
Wd 3 2 2 1 

Weikert: 
wee __ --·-·------- 3 s 2 2 
WeD, WeE2 ______ 4 3 2 2 
WeF2 4 4 2 2 

Weinbach: 
WhA ____________ 2 2 1 1 
WhB 2 2 1 1 

Wellston: 
WIB, WIG _______ 2 1 1 2 

Wheeling: 
WmA, WrA ______ 1 1 1 1 
WmB, WrB, WmC2, 

WrC, WrC2 ---~ 2 1 1 1 
3 2 1 1 

Willette: Wt _____________ 4 3 4 4 

Wooster: 
WuB, WuC, WuC2 • 2 1 1 1 
WuD2 ---------- 3 2 1 1 
WuE2, WuF2 ---- 4 2 1 1 
1 Rating is 3 on slopes of lesa than 4 percent. 

The eight elements of wildlife habitat listed in table 
3 are discussed in the following paragraphs. 

Grain and seed crops.-These crops include corn, 
wheat, barley, oats, rye, buckwheat, and other seed
producing annuals used by wildlife. These crops can 
be grown each year on the soils rated well suited in 
table 3. Such soils are deep, nearly level or very gently 
sloping, medium textured, well drained, and free or 
nearly free of stones, They have high available mois
ture capacity and are not subject to frequent flooding. 
The soils that are not rated well suited require more 
intensive management than those rated well suited. 

Grasses and leuumes.-These plants are domestic 
grasses and legumes that are planted to furnish food 
and cover for wildlife. They include bluegrass, fescue, 
bromegrass, timoth.v, redtop, orchardgrass, reed ca
nar,vgrass, clover, trefoil, and alfalfa. A rating of 
well suited means that ade(uate stands of these plants 
can be maintained for at le,:st 10 years. Soils that are 
well suited to these plants·. have slopes of not more 
than 15 percent, are well drained or moderately well 
drained, and have moderately hii:h or high available 
moisture capacity. Occasional floods and surface stones 
are not serious concerns, for these soils are seldom 
tilled. 

Wild herbaceous upland plants.-These plants are 
nerennial grasses and weeds that lfenerally are estab
lished naturally. They include switchgrass, milkweed, 

Wet. 
Con:if- land Shallow Open- Wood- Wet-
erous food water Exca- land land land 
woody and develop- vated wild- wild- wild~ 
plants cover ments ponds life life life 

plants 

2 2 2 4 2 1 2 

2 4 4 4 3 2 4 
2 4 4 4 3 2 4 
2 4 4 4 3 3 4 

2 2 2 2 1 1 2 
2 3 '4 '4 1 1 4 

2-8 4 4 4 1 2 4 

3 4 4 4 1 1 4 

3 4 4 4 1 1 4 
s 4 4 4 2 2 4 

1 1 1 1 4 4 1 

3 4 4 4 1 1 4 
3 4 4 4 2 2 4 
3 4 4 4 2 2 4 

daisy, goldenrod, strawberry, nightshade, and dande
lion. The soils that are well suited to these plants vary 
widely in texture, drainage, and slope. If these soils 
are well drained to somewhat poorly drained, slope is 
not limiting, Stoniness and occasional flooding are not 
serious concerns. 

Hardwood woody plants.-.-These plants are noncon
iferous trees, shrubs, and woody vines that produce 
nuts, fruits, buds, catkins, twigs, or foliage that wild
life eat. They are generally established naturally, but 
they also may be planted. Among the native plants 
are oak, beech, cherry, maple, hickory, ponlar, aspen, 
walnut, dogwood, roses, and briers. Soils that are well 
suited to these plants are deep or moderately deep, 
medium textured or moderately fine textured, and 
moderately well drained to somewhat excessively 
drained. Slope and surface stoniness are of little sig- · 
nificance. 

Also in this group are several kinds of fruiting 
shrubs that are raised commercially for plantinlj'. They 
include autumn-olive, Amur honeysuckle. Tatarian 
honeysuckle, crabapple, multiflora .ros~, and dogwood. 
These shrubs generally are available and can be 
planted on soils that are rated well suited in table 3, 
Hardwoods that are not available commercially com-
monly can be transplanted successfully. . 

Coniferous woody plants.-These are cone-bearm11; 
evergreen trees and shrubs that are used by wildlife 
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primarily as cover, though they also provide food in 
the form of browse and seeds. Examples are Norway 
spruce, white pine, arborvitae, redcedar, and juniper. 
These trees and shrubs are established naturally in 
areas where the cover of weeds and sod is thin. In 
table 3 the soils are rated well suited; if the trees and 
shrubs grow slowly and have delayed canopy closure. 
It is important that branches be maintained close to 
the ground so that food and cover are readily avail
able to rabbits, pheasants, and other small animals. If 
the trees quickly form a dense canopy that shuts out 
the light, the lower branches die. 

On soils rated poorly suitea for coniferous woody 
plants, the widely spaced plants may grow quickly 
but temporarily, and establishment or maintenance is 
difficult because these soils are well suited to competing 
hardwoods .. Unless the stand is carefully managed, 
hardwoods mvade and commonly overtop the conifers. 

. W etl.and food ana cover plants.-In this group are 
wild, herbaceous annuals and perennials that grow 
on moist to wet sites. They include smartweed, wild 
millet, rush, bulrush, spikerush, burreed, wildrice, but
tonbush, rice cutgrass, cattails, and various kinds of 
sedges. Soils that are rated wen suited; are nearly level 
and poorly drained or very poorly drained· those rated 
suited are nearly level and somewhat poorly drained or 
frequently flooded. Depth, stoniness, and texture of 
the surface layer are of little concern. 

Shallow water developments.-These are impound
ments or excavations that provide areas of shallow 
water near food and cover for wetland wildlife. They 
are. shallow dugouts, level ditches, blasted potholes, or 
devices that keep the water 6 to 24 inches deep in 
marshy areas. Soils that are rated weU suited to this 
~se have slopes of O to 1 percent, are more than 36 
mches deep to bedrock, and are poorly drained or very 
poorly drained. Soils rated suited are nearly level and 
~omewhat poorly drained. They may be only 20 to 36 
mches deep to bedrock. 

Excavated ponds.-These are dug-out areas or a 
C?mbination of these and impoundments behind low 
dikes. The water is of suitable quality and depth to 
support fish or wildlife. If fish are produced, part of the 
pond should be at least 6 feet deep. The soils that are 
rated well suitfd for excavated ponds are nearly level, 
more than 72 mches deep, and poorly drained or very 
poorly drained. The degree of limitation to use of 
soils for excavated ponds increases with slope, and 
increasing slope reduces the size of pond that is feas
ible. 

In table 3 the soils are also rated according to their 
suitability for three kinds of wildlife. The ratings are 
based on the ratings given to the elements of wildlife 
habitat shown in the first part of the table. For open
land wildlife the ratings are based on the ratings given 
to grain and seed crops, grasses and legumes, wild 
herbaceous upland plants, hardwood woody plants, and 
coniferous woody plants. The ratings for woodland 
wildlife are based on those shown for all the elements 
except grain and seed crops. For wetland wildlife the 
ratings are based on those given to wetland food and 

cover plants, shallow water developments, and ex
cavated ponds. 

The following lists the important animals and birds 
in each of the three categories of wildlife listed in 
table 3. 

Open/and wiltllife.-Examples of openland wildlife 
are pheasant, quail, meadowlark, field sparrow, dove, 
cottontail rabbit, red fox, and woodchuck. These birds 
and mammals normally make their home on cropland, 
in pastures and meadows, on lawns, and in areas over
grown with grasses, herbs, and shrubs. 

Woodland wildl,ife.-Among the birds and mammals 
that prefer woodland are ruffed grouse, woodcock, 
thrush, vireo, scarlet tanager, gray squirrel, fox 
squirrel, gray fox, white-tailed deer, raccoon, oppos
sum, and woodpecker. They obtain food and cover in 
areas of hardwood trees and shrubs, coniferous trees 
and shrubs, or a mixture of these plants. 

Wetland wildlife.-Duck, geese, rail, heron, shore 
birds, mink, and muskrat are examples of birds and 
mammals that normally make their home in and 
around ponds, marshes, swamps, and other wet areas. 

Engineering Uses of Soils • 
Much of the information in this section is useful to 

engineers and others whose work involves the use of 
soil mechanics or soil engineering data. Some proper
ties of soils are of special interest to engineers be
cause they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, water 
storage facilities, erosion control structures, drainage 
systems, and sewage disposal systems. Among the 
properties most important to the engineer are permea
bility to water, shear strength, compaction character
istics, soil drainage, shrink-swell potential, grain-size 
distribution, plasticity, and reaction. Depth to water 
table, depth to bedrock, slope, and available moisture 
capacity are also important. 

The information in this survey can be used to--
1. Make soil and land use studies that will aid in 

selecting and developing sites for light indus
try, businesses, residences, and recreation. 

2. Make preliminary estimates of the engineer
ing properties of soils that help in planning 
farm drainage systems, farm ponds, irrigation 
systems, terraces and diversions, and water
ways. 

3. Make preliminary evaluations of soil and 
ground conditions that will aid in selecting 
locations for highways, airports, pipelines, 
and cables and in planning detailed investiga
tions at the selected locations. 

4. Locate probable sources of sand and gravel 
and other material suitable for construction. 

5. Correlate performance of engineering struc
tures with soil mapping units, and thus de
velop information that will be useful in design
ing and maintaining the structures. 

----
• Tliis section has been reviewed by LLOYD E. GILLOGLY, 

construction engineer, Soil Conservation Service, State Office, 
Columbus, Ohio. 
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6. Determine the suitability of soil mapping 
units for cross-country movement of vehicles 
and construction equipment. 

7. Supplement the information obtained from 
other published maps and reports and from 
aerial photographs for the purpose of making 
maps and reports that can be used readily by 
engineers. 

8. Develop other preliminary estimates for con
struction purposes pertinent to the particular 
area. 

With the use of the soil map for identification, the 
engineering interpretations in this section can be use
ful for many purposes. It should be emphasized, how
ever, that the interpretations do not eliminate the 
need for sampling and testing at the site of specific 

engineering works where loads are heavy and where 
the excavations are deeper than the layers reported. 
Even in these situations, however, the soil map is use
ful in planning more detailed field investigations and 
for suggesting the kinds of problems that may be ex
pected. 

Much of the information in this section is given in 
tables 4, 5, and 6. Additional information useful to 
engineers can be found in other sections of this soil 
survey, particularly the sections "Descriptions of the 
Soils" and "Formation and Classification of Soils." 

Some of the terms used by soil scientists may not 
be familiar to the engineer, and some commonly used 
terms may have special meaning in soil science. Sev
eral of these terms are defined in the Glossary at the 
back of this survey. 
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TABLE 4.-Engineering test data for soil 

[Tests perlormed by the Ohio Department of Highways in accordance with standard 

Soil and location 

CanfieM silt loam: 
NW¼ of section 8 6 

(Lawrence Township) 

NW¾ of section 9 
(Tuscarawas Township) 

Chili silt loam:: 

Parent material 

Glacial till (Wisconsin 
age), 

Glacial till (Wisconsin 
age). 

SE¾. of section 20 (Perry Glacial outwash on high 
Township) ____________ terraces (Wisconsin 

age). 

Fitchville silt loam: 
SW¼ of section 35 

shnien Township) 
(Nimi- Slack water deposits. 

Geeburi? silt loam: 
NE¼ NE¼ of section 2 

(Lexington Township) 

Luray silt loam: 
SW¼ of section 24 (Perry 

Township) __________ _ 

Sebring- silt. loam: 

Glacial till {Wisconsin 
age). 

Slack water deposits. 

SE¼NE¾. of section 16 Lacustrine sediments on 
(Washington Township)_ slack water terraces 

(Wisconsin age). 

Sebring silt loam, till 
subatratum: 

NE¼ of section 3 (Marl-
boro Township) _______ _ 

Weinb~.ch silt loam: 
SW¼ SE¼ of section 28 

(Lake Township) • ___ . _ 

Wheeling- silt loam: 
SW¼SW¼ of section 16 

(Jackson Township) __ _ 

Wooster silt loam: 
SE¼NE¼ of section 36 

(Lake Township) _____ _ 

Glacial till (Wisconsin 
age). 

Glacial outwash (Wis
consin valley train) . 

Glacial outwash (Wis
consin age) . 

Glacial till (early Wis
consin age) . 

Ohio 
report 

No. So-

8472 
8478 
8474 

8469 
8470 
8471 

42045 
42046 
42047 
42048 

42049 
42050 
42051 

81177 
81178 
81179 

42052 
42053 
42054 

79875 
79876 
79877 

79884 
79885 
79886 

79881 
79882 
79883 

42042 
42043 
42044 

79878 
79879 
79880 

Depth 

, ...... 
2-8 

20--60 
84-120 

0-8 
25-30 
90-117 

0-9 
12-19 
19-29 
29-60 

0--9 
2Ch'l2 
40-52 

0-7 
16--24 
46--72 

0-7 
15-30 
38-60 

0-10 
80--42 
42-78 

0--S 
26--41 
58-83 

0-8 
19-80 
88--<iO 

0-8 
21--40 
50-70 

0-8 
15-22 
39-51 

Moisture density 1 Mechanical analysis 2 

PercentaR"e passing 
sieve-Maximum Optimum 

dry moisture I-----~---~ 
density 

Lbs. peJ' 
eu. ft. 

108 
115 
122 

106 
118 
121 
121 

97 
100 
103 

91 
95 

112 

1-----------

99 
107 
107 

15 
14 
12 

15 
15 
12 
11 

19 
19 
19 

26 
21 
15 

20 
18 
11 

3in. 

100 

100 

100 
100 
100 

tK in, 

100 
96 

100 

100 
100 
97 

100 
95 
88 
77 

--------1-----------
-------- l.00 

100 

-----------L.----------

---- 100 

----------100 
100 

100 60 

---------~----------------------100 
100 

'Based on AASHO Designation: T 99-67, Method A (2). 
~ Mechanical analyses according to AAS HO Designation T 88 (2). Results obtained by this procedure may differ somewhat 

from resu.Its obtained by the soil survey procedure of the Soil Conservation Service {SCS). In the AASHO procedure, the- flne 
matenal 1s analyzed by the hydrometer method, and the val'ious grain-size fractions are calculated on the basis of all the ma
tE:ria.l, including that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the 
pipette piethod, and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The 
mechamcal analyses data used in this table are not suitable for naming textural classes for soils. 
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samples taken from 11 soil profiles 

procedures of the American Association of State Highway Officials (AASHO) (2)] 

Mechanical analysis ~-Continued 

loercentage 
Percentage pa:ssing sieve-Continued smaller Liquid Plastidty 

than- Limit index 

No.4 No.10 No.40 No. 200 
(4.7 mm.) (2,0 mm.) (0.42 mm.) (0.074 mm. 0.005 mm 

92 86 81 68 26 'NP NP 
91 80 76 64 80 30 8 
86 78 71 54 22 23 5 

97 95 92 85 82 NP NP 
83 73 68 54 25 28 9 
86 78 71 51 22 23 4 

90 84 79 70 23 NP NP 
86 79 75 67 28 29 9 
78 64 40 14 12 NP NP 
56 48 26 7 -0 NP NP 

------------ 100 96 89 35 NP NP 
------------ -------- 100 99 50 47 25 
------------ 100 99 98 47 45 23 

------------ 100 97 88 46 40 12 
------------ 100 99 95 67 48 28 
------------ 100 99 96 61 40 20 

------------ 100 99 95 47 48 15 
99 92 91 87 42 55 30 
98 90 87 88 33 31 9 

------------ 100 99 96 47 39 11 
------------ 100 98 91 54 42 16 
------ -- - - -- 100 98 96 53 44 16 

------------ 100 96 Bl 21 ss 7 
------------ 100 98 92 54 46 22 

93 85 77 57 29 24 7 

------------ 100 98 92 36 NP NP 
------------ 81 73 45 20 26 7 
------------ 57 36 20 11 NP NP 

------ - - - - - 100 99 96 so NP NP 
------------ -------- 100 98 34 33 11 

42 29 7 3 0 NP NP 

------------ 100 96 88 81 32 6 
94 83 74 46 24 25 6 
90 82 75 50 21 21 5 

89 

Classification 

AASHO' Unified" Ohio 11 

A-4(7) ML A-4a 
A-4l6l ML-CL A-4a 
A-4 4 ML-CL A-4a 

A-4(8) ML A-4b 
A-4i4) CL A-4a 
A-4 S) ML-CL A-4a 

A-4l7) ML A-4a 
A-4 6) CL A-;:a 
A-1-b(0) SM A-1-b 
A-1-a(0) SW-SM A-1-a 

A-4(8) ML A-4b 
A-7-6(15) CL A-7-6 
A-7-6(14) CL A-7-6 

A-6(9) ML A--6a 
A-7-6(15) CL A-7--6 
A--6(12) CL A-6b 

A-7-6(11) ML-CL A-7--6 
·A-7-6(19) CH A-7-6 
A-4(8) ML-CL A-4b 

A-6(8) ML A-Ila 
A-7-6(11) ML-CL A-7--6 
A-7-6(11) ML-CL A-7-6 

A-4(8) ML A-4b 
A-7-6114) CL A-7-6 
A-4(4) ML-CL A-4a 

A-4(8) ML A-4b 
A-4(2) SM-SC A-4a 
A-1-b(O) SM A-1-b 

A-4(8) J,[L A-4b 
A-6(8) ML-CL A-6• 
A-1-a(0) GW A-1-a 

A-4(8) ML A-4b 
A-4(2\ SM-SC A-4a 
A-4(3 SM-SC A-4a 

'Based on AASHO Designation M 145-49 (t). 
• Based on the Unified Soil Classification System, Tech. Memo. No. 3-357, v. 1, Corps of Engineers (15). SCS and Bureau of 

Public Roads have agreed to consider that all soils having plasticity indexes within two points of the A~line are to be given a 
borderline classification. Examples of borderline claasi:fications obtained by this use are ML-CL and SM-SC. 

~ Ba5ed on "Classification of Soils," Ohio State Highway Testing Laboratory. Feb. 1, 1956. 
• NP = N onplastic. 
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TABLE 5.-Estimated engineering 

[Absence of data indicates estimate was not made. The sign < means less than1 and > means more than. Estimates were not made 

Coarse Percentage passing sieve-
Depth to Depth Depth fraction 

Soil and map symbols seasonal to from greater 
high_water bedrock surface than No.4 No.10 No. 200 

table 3 inches (4.76 mm. (2.0mm.) (0.074 mm.) 

FBet Feet In.ch.ea Per~Ml.t 

Arkport: ArB, Arc, ArD ------------- >4 >6 0-9 -------- 100 95-100 40--55 

9-55 -------- 100 95-100 15-45 

BogaTt: BgA, BgB, BoA, BoB, Boe, Bu_ 11/2-3 >6 0--7 -------- 100 90-100 70-90 
( The Urban land part of mapping 

unit Bu is too variable to rate.) 7-22 .. .. - -- - 100 90-100 75-90 
22-28 1-5 70--85 50--<;0 35-50 

2B--42 1-5 30--100 25-35 15---25 

42-60 1-5 50-100 80--50 5-15 

Brooke: BwC2, BwE2 --------------- >3 121,-3 0-7 0-10 85-95 80--90 70-80 

7-23 5-15 80-90 65---75 60--70 

23-30 ---·---- - - - - - - ------ ------

Canadice: Ca ----------------------- 0-'h >10 0-7 - - - - - - - 100 96-100 70-90 

7-45 -------- 100 95-100 90-100 

45-60 -- 100 95-100 90--100 

Canfield: CdA, CdB, CdC, CdC2, CdD, l'h-3 >10 0--8 -------- 90-100 85-100 65-90 
Cd02, CeB, CeC. 

(The Urban land part of mapping 
units CeB and CeC is too variable 

S--25 - - - - . ... - 85-100 75-90 65-90 

to rate.) 25-55 - - - - - - - 85-95 70-90 55---70 

55-62 1-5 85-95 75-90 50-65 

Canfteldt moderately shallow variant: 
80-95 65-90 CfB, CfC _____________________ -- >l 12/,-3 /', 0-7 -------- 80-100 

7-24 -------- 85-95 70--95 55-70 

24-36 1-10 80-90 70-80 65-75 

36-42 -------- ------ ------ ------

Carlisle:Ch ------------------------ 0--1/2 >l:O 0-60 (') (') (') (') 

60-80 (') (') (') (') 

Chagrin: Ck, Cm -----·-·------------- '>3 >4 0-32 -------- 95-100 90-100 70-90 
32-48 ------··- 95---100 90-100 60--75 

4B--60 --··----- ------ ------ - -
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properties of soils 

41 

for Alluvial land, Borrow _pits, Cut and fill land, Gravel pits, Made land, Quarries, Strip mine spoil, and Urban land] 

Classification Corrosion potential 
Available 

Dominant Permeability moisture Reaction Shrink-swell 
USDA Unified AASHO eapacity potential Steel Concrete 
texture 

Z.n~he, per .... J-n,c:heaper 
-luck of aoa pH 

Fine sandy SM or ML A-4 2.0-6.3 0.05-0.10 5.0-6.0 Low ------- Low ------- Moderate. 
loam. 

Fine sandy SM A-2 or A-4 6$-12.0 .05-.10 5.0-5.5 Low ------- Low ------- Moderate. 
loam, 
loamy fine 
sand, and 
fine sand. 

Silt loam - - ML A-4 ,63-2.0 .17-.20 5.5-6.5 Low -------- ------------ Moderate to 
low. 

Silt loam - - ML or CL A-4, A-6 .63-2.0 .16-.18 5.1-5.5 Low ------- Moderate - - Moderate. 
Gra11elly SC A-6 .63-2.0 .12-.15 5.1-5.5 Low ------- Moderate - - Moderate. 

clay loam. 
Gravelly SM or GM A-2 2.0-6.3 .04-.07 5.1-5.5 Low ------- Moderate - - Moderate to 

sandy loam. high. 
Gravel and SW-SM, A-l:1 A-2 6.3-12.0 <.05 5.0-6.0 Low ------- Moderate -- Moderate to 

sand. SM, GW- high. 
GM,GM 

Silty clay MH or CH A-7 .2-.63 .17-.22 5.6-7.3 Moderate -- ------------ Moderate to 
loam. low. 

Channery CH A-7 .063-.2 .13-15 5.6-7.3 High ------ High ------ Moderate to 
silty clay low. 
or clay. 

Limestone 
with thin 
strata of 
clay shale 
and silt-
stone. 

Silt loam - - ML or CL A-4, A-6 .2-.63 .17-.19 5.6-7.3 Moderate - - ··----------- Moderate to 
low. 

Siltv clay CH A-7 <.063 .13-.15 5.6-7.3 Moderate to High ------ Moderate to 
or clay __ high, low. 

Silty clay 1 
_ CH or MH A-7 <.063 .13-.15 6.1-7.7 Moderate to High ------ Low. 

high. 

Silt loatn ___ ML, ML-CL A-4 .63-2.0 .18-.22 4.6-5.5 Low ------ ------------ Moderate 
hi)rh. 

to 

Silt loam -- ML or CL A-4 .63-2.0 .17-.21 4.6-5.5 Low ------ Moderate -- Moderate to 
high. 

Loam (frag- ML, CL-ML A-4 .2-.63 .07-.10 5.1-6.0 Low - - - - - - Moderate - - Moderate. 
ipan}. 

Loam ------ CL-ML A-4 .2-.63 .10-.14 5.6-6.0 Low ------- Moderate -- Moderate. 

Silt loam ___ ML, ML-CL A-4 .63-2.0 .18-.22 4.6-5.-0 Low ------ Moderate - - Moderate. 
Silt loam· ML or CL- A-4 .63-12.0 .10-.18 4.6-5.0 Low ------- Moderate -- High. 

and- loam _ ML. 
Silty clay CH A-7 .063-.20 .07-.10 4.6-5.0 Moderate - High ------ High. 

loam ____ 
Shale with 

thin strata 
of silt-
stone. 

Muck ------ Pt ----------- >6.3 .20-.25 5.1-6.6 (') ------- High ------ Moderate to 
low. 

Variable 
mineral 

ML-CL, CH A-6, A-7 .063-.2 .07-.10 7.4-8.4 Moderate - - High ------ Low, 

soil ma-
terial. 

Silt loam - . CL or ML A-6 or A-4 .63-2.0 .19-.23 5.6-7.8 Low ------- Low ------- Low. 
Loam ------ CL or ML- A-6 or A-4 2.0-6.3 .15-.19 5.6-7.8 Low ------- Low ------- Low. 

CL. 
Gravelly and ------ - - - - - ----------- 6.3-12.0 

sandy 
loam. 
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42 SOIL SURVEY 

TABLE 5.-Estimated engineering 

Coarse Percentage passing .siev.e-
Depth to Depth Depth fraction 

Soil and map symbols seasonal to from greater 
high water bedrock surface than No. 4 No.10 No. 200 

table S inches (4.76 mm.) (2.0mm.) (0.074mm.) 

FBef Feet , ..... Percent 
Chili: CnA, CnB, CpA, CpB, CpC, CpC2, >4 >10 0-$ -------- 80-100 75--95 55-75 

CuB, cue, CuF. 9-19 ______ .,_ 80-100 75-95 55-75 
(The Urban land part of mapping 19-36 1-10 40-75 30-65 10-20 

units CuB, cue, and CuF is too 
variable to rate.) 

36-60 1-10 20-75 20-60 0-25 

Chili ~ravelly loam: Coe, CoC2, 
CoD , CoE2, CvF2, 

>4 >10 0-8 -------- 75--90 55-70 35-55 

(For Conotton part of mapping 
unit CvF2, :refer to Conotton 

8-18 -------- 70-85 40-55 25-40 

series.) 18-24 1-10 60-80 20-40 0-15 

24-60 1-10 30-75 20-60 0-25 

Conotton: CwA, CyB, CyC, Cy02, CyE2 5 >10 0-9 1--0 60-80 55-70 25--05 
(Mapping unit CwA has less than 

20 percent, by volume, of gravel 9-42 1-5 40-55 15-40 5-15 
in the uppermost 15 inches.) 

42-60 1-10 45-70 15-50 0-20 

DeKalb: DkB, DkC, DkE2, OkF2 ______ >3 2-<I½ 0-7 1-10 85-95 80-95 30-40 
7-34 1-20 60-85 40-60 12-40 

34--00 - - - - - - - ------ ------ ------

Edwards: Ed --- 0-½ >10 0-28 (') (') (') (') 
28-50 ------- ------ ------- ------

Fitchville: FcA, FcB, Fee. Fu ½-1¼ >10 0-9 -------- 95-100 90-100 85-100 
(The Urban land part o:f ~appil}g' 

unit Fu is too variable to rate.) 9-40 --······ 96-100 90-100 85-100 

40--52 -------- 95--100 90-100 80-100 

Geeburg: GbC2, GbE2 -•--·········· 1-3 >5 0-7 -------- 95-100 95--100 85--100 
7-27 -------- 100 100 90-100 

27-60 -------- 100 100 90-100 

Gilpin: GdB, GdC, GdD ------------ >3 1 2/,-3 0-9 --- - ---- 95--100 90-100 70-90 
9-30 10-15 80-95 70-90 50-75 

30 - - - - - "' - - ------ . ------ ------

Ginat: Ge------------------------- 0-¼ >5 0-8 ... ---- 95--100 90-100 70-95 
8--36 -------- 95-100 85-95 65-90 

86-60 1-5 80-90 55-70 20--30 

CDF013394 



STABK COUNTY, OHIO 43 

properties of soils-Continued 

Classification Corrosion potential 
Available 

Dominant Permeability moisture Reaction Shrink-swell 
USDA Unified AASHO capacity potential Steel Concrete 
texture 

l~lia .flt,. 1Mh68 per ... , i'lklli. of aoi[ ~H 
Silt loam .. ML A-4 2.0-6.3 .15-.19 4.5-6.5 Low ------- Low - - - - - .. Moderate, 
Silt loam .. CL or ML A-4 2.0--<i.3 .lfi-.19 4.5-5.5 Low ------- Low ------- Moderate. 
Gravelly Sll!, SW- A-1 >12.0 .02-.04 4.5-6.0 Low ------- Low ------- Moderate. 

sandy SM,GMo, 
loam. GW-GM. 

Loamy GW, GP, A-1 >12.0 .02-.04 5.1-5.5 Low ------- Low ------- Moderate. 
coarse SW, SP, 
sand. SM, GM. 

Gravelly SM or ML A-2, A-4, 2.()...jj.3 .12-.16 4.5-5.5 Low ------- ------------ Moderate. 
loam. A-6. 

Gravelly SM A-2, A-4 6.3-12.0 .10-.14 4.5-5.5 Low ------- Low ------- Moderate. 
loam. 

Very gravel- SW or SM A-1 >12.0 .02-.04 4.5-5.6 Low ------- Low ------- Moderate. 
Jy sandy 
loam. 

Stratified GW, GPP A-1 >12.0 .02-.04 6.1-5.5 Low ------- Low ------- Moderate. 
coarse SW, S, 
sand and GM, SM. 
1?!'3Vel. 

Gravelly ML or SM or A-4 or A-2 6.3-12.0 .11-.15 5.6--6.0 Low ------- ------------ :Moderate. loam, GM. 
Very gravel- GW-GM, or A-1 6.3-12.0 .06--.10 5.1-6.0 L..., ------- Low ------- Moderate. 

ly sandy GM. 
loam. 

Sand and GW, GM or A-1 >12.0 .02-.-04 5.6--<i.O Low ------- Low ------- Moderate. gravel. SW, SM, 

Sandy loam_ SM A-2 .or A-4 2.0-6.8 .14-.18 4.6-5.5 Low ------- ------------ High. Channery SM A-4 or A-2 2.()...jj.8 .08-.12 4.fi-5.5 Low ------- Low ------- High. sandy 
loam. 

Sandstone 
normally 
shattered 

Muck ------ Pt (') (') .20-.25 5.6-7.3 Low ------- High ------ Low. Marl ------ ------------ ----------- ------------ ------------ ------------ Low ------- High ------ Low. 
Silt loam ... CL-ML or A-4 .63-2.0 .17-.20 5.0-6.0 Low ------- ------------ Moderate. MH. 
Silt loam or CL, CL-ML A-7, A--<i .20-.63 .17-.20 4.6-6.0 Low to High - . - - - - Moderate. silty clay moderate. loam, 
Silty clay CL, CL-ML A-7, A-6 .20-.63 .17-.20 6.1-7.S Low ------- Hi11:h ------ Low. loam. 

Silt loam .. CL or ML A-6 .20-.63 .18-.22 4.5-5.5 Moderate . . Moderate. Silty clay CH or ML- A-7 <-063 .13-.16 4.5-6.6 High ------ High ------ Moderate. or clay __ CL. 
Clay --··--· CH or CL A-7, A-6 <.063 .13-.15 7.9-8,2 High ------ High -- ---- Low. 
Silt. loam ___ ML, ML-CL A-4, A-6 .63-2.0 .17-.20 4.5-5,5 Low ------- ----------- High. Silt loam ___ ML-CL or A-4 or A-6 .63-2.0 .14-.17 4.5-5.6 Low ------- :Moderate -. High. CL, 

Mostly silt-
stone and 
fine-
grained 
sandstone. 

Silt loam ML or CL A-4, A-6 .63-2.0 .18-.23 5.6--6.0 Low .. Higk ------ Moderate. Silt. loam Or- CL A-6 .20-.63 .10-.16 5.1-6.0 Moderate .. High ------ Moderate. loam 
(fragi-
pan). 

Gravelly SM A-2 .63-2.0 .06--.10 5.1-5.5 Low ------- High ------ Moderate. sandy 
loam 
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44 SOIL SURVEY 

TABLE 5.-Estimn,ted engineering 

Coarse Percentage passing sieve-
Depth to Depth Depth fraction 

Soil and map symbols seasonal to from greater 
high water bedrock surface than No.4 No, IO No. 200 

table 8 inches (4.76mm. (2.0 mm.) (0.074mm.) 

Feet; F,,t loch,, Pwelilflt 
Glenford: GfA, GfB, GfC, GfC2, GfD2 _ 1½-3 >10 0-8 -------- 95-100 90-100 70-90 

8--40 -------- 95--100 90-100 70-90 

40-50 100 95--100 90-100 66-90 

Keene: KeB, KeC, KeC2, KeD, KeD2, 1-3 3-6 0-8 -------- 85--100 80-100 70-96 
KeE. 8--19 -------- 85--100 80-100 70-95 

19-34 -- ------ 70-90 70-90 60-90 

34-40 -------- ------ ------ ------

Killbuck: Kk - 0-½ >5 0-22 -------- 95-100 90-100 70-95 
21!-36 -------- 95-100 90-100 80-95 

36-4-0 -------·· 95-100 90-100 60-75 

Latham: LaB, Lac, LaC2, LaD, LaD2, 1¾->3 2-3½ 0-7 -------- 86-100 80-100 70-95 
LaF. 7-,38 -------- 90-100 80-96 75-96 

88--45 -------- ------ ------ ------

Licking: LcA, LcB, Lee, LcC2, Le E2 __ l¼-3 >5 0-7 -------- 100 95-100 76-96 
7-20 -------- ------ 100 80-95 

20-44 -------- - - ---- 100 80-96 

44-60 -------- ------ 100 70-96 

Linwood: Ld ---------------------- 0-¾ >10 0-23 -------- (') (') (') 

23-50 -------- 85--100 80-100 30-60 
Lobdell, alkaline phase: Le ___________ 'l½-3 >4 0-60 -------- 95--100 85-100 60-86 
Lolldonville : LoB, Loe. LoC2, LoD, >3 121,-3'1, 0-14 1-6 80-95 70-90 50-65 LoD2, LoE2, LoF2, LuB, Luc. 14--28 1-10 70-90 60-85 60-60 

(The Urban land part of map.Ping 
units LuB and Luc is too vanable 28--56 -------- ------ ------ ------to rate,) 

Luray: Ly - - - - ------------------- 0-½ >6 0-11 -------·· 95--100 90-100 85--100 

11-38 . ------- 95-100 90--100 85-100 

38--60 - - . - - - -- 90-100 90-100 70-90 

Lnrayt gravelly subsoil variant~ Lz __ 0-½ 7.5 0-8 - - ., - - - 95-100 90-100 86-100 

S-18 -------·- 95--100 90-100 85--100 

1&-34 -------- 90-100 90-100 70-90 
34-44 1-10 70-85 45--{;6 30-40 

44--60 10-15 55-70 15--25 5-10 
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p·roperties of soils-Continued 

Dominant 
USDA 
texture 

Classifieation 

Unified AASHO 

Silt loam __ _ CL or ML A-4 
Silt loam or 

silty clay 
loam. 

CL or ML- A-6, A-4 
CL. 

Silt loam __ CL or ML- A-6 or A-4 
CL. 

Silt loam 
Silty clay 

loam. 

__ ML, ML-CL A-4 
ML, ML-CL A-6, A-4 

Silty clay __ 

Weathered, 
acid, gray 
shale. 

SUt loam __ 
Light silty 

clay loam. 
Loam ------

CL, ML or 
MH-CH. 

CL or ML 
CL 

CL 

Silt loam __ ML 
Silty clay CH 

loam to 
clay. 

Fragmented 
and 
weathered, 
acid, gray 
shale. 

Silt loam __ 
Silt loam __ 
Silty day 

to clay. 
Stratified 

clay, silty 
clay, and 
silt loam. 

ML, ML-CL 
CL 
CH 

CH or CL 

Muck ______ Pt 

Sandy loam_ SM or ML 

Silt loam _ - CL or ML 

Silt loam _ _ ML, ML-CL 
Loam ______ ML or ML-

Sandstone~ 
normally 
shattered. 

CL 

A-7 

A-4 or A-6 
A-6 

A-6 

A-4 
A-7 

A-4 
A-6 
A-7 

A-6, A-7 

A-2 or A-4 

A-4 or A-6 

A-4 
A-4 

Silty clay CL, ML-CL A--0, A-7 
loam. 

Silty clay CL, CH A-6, A-7 
loam. 

Silt loam or CL or ML- A.-6 or A-4 
loam. CL 

Silty clay 
loam. 

Silty clay 
loam. 

Silt loam 
Gravelly 

loam. 
Very gravel~ 

ly sandy 
loam.. 

CL, ML 

CL, CH 

CL-ML 
SM 

GW---GM 

A----0, A-7 

A-6, A-7 

A-6, A-4 
A-2, A-4 

A-1 

STARK COUNTY, OHIO 

Permeability 

111.e~per 

""'" .63-2,0 
.20-.63 

.63-2.0 

.63-2.0 

.20-.63 

.063-.20 

.63-2.0 

.20-.63 

.20-.63 

.68-2.0 
.063-.20 

.68-2.0 
.20-.63 

<-063 

<.063 

(') 

.63-2.0 

.68-2.0 

·.63-2.0 
.68-2.0 

.63-2.0 

.W-.63 

.63-2.0 

.63-2.0 

.20-.68 

.63-2.0 
2.0-6.3 

>6.3 

Available 
moisture 
capacity 

Jn,chetl pdr 
i,i.ch. oJ .oa 
.17-.20 
.10-.15 

.14-.17 

.lS-.22 
.lS-.22 

.14--.18 

. 17-.20 

.18-.22 

.14--.18 

.18-.22 
.14--.17 

.17-.20 

.17-.20 

.13-.15 

• 13-.15 

.20~25 

.10-.14 

.19-.28 

.17-.20 
.14-.18 

.20-.23 

.17-.20 

.lS-.21 

.20-.23 

.17-.20 

.lS-.21 

.06-,10 

.02-.04 

Reaction 

,,,, 
5.1-6.0 
5.1-6.0 

5,1--0.0 

5.1-6.5 
4.5-5.5 

4.5-6.5 

5.~.5 
5.6-7.3 

5.6-7.3 

5.1-6.5 
4.5-5.0 

6.l--0.0 
4.5-5.5 
5.6-6,5 

6.6-7.3 

5.6-"7.3 

7.5-7.9 

6.6-7.8 

4.5-6.5 
4.6-5.5 

6.1-6.5 

6.1-7.3 

6.6-7.3 

6.1-6.5 

6.1-7.3 

6.6-7.3 
6.6-7.3 

6.6-7.8 

45 

Corrosion potential 

Shrink-swell 
potential Steel Concrete 

Low ______ _ 
Moderate __ 

Low 

Moderate to 
high. 

Moderate to 
high. 

Moderate. 
Moderat.e. 

Moderate to 
low. 

Low _______ High. 
Moderate _ _ High _ _ _ _ __ High. 

High High ------ High. 

Low 
Moderate __ High-:::::: Moderate . 

Moderate to 
low. 

Low High Moderate to 
low. 

Low ------- ____________ High. 
Moderate to High _ _ _ _ _ _ High. 

high. 

Low ------
Low 
Moderate to 

high. 
Moderate __ 

Low 

Low 

Low 
Low ______ _ 
Low to 

moderate. 

High 
High 

High 

Moderate. 
High. 
Moderate. 

Low . 

High _ _ _ _ _ _ _ Moderate to 
low. 

High _______ Low. 

Moderate _ _ _ Low. 

Low _______ High. 
Low __ - -- _ _ High. 

Moderate ___ High _______ Low. 

Moderate to High __ __ _ _ _ Low. 
high. 

Low ______ High _______ Low. 

Low 

Moderate to 
high. Low ______ _ 

Low ______ _ 

Low 

High _______ Low. 

High------- Low. 

High---····-- Low. 
High _______ Low. 

High _______ Low. 
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46 

Soil and map symbols 

Mentor: MeA, MeB, MeC, MeD ____ ., . 

Montgomery: Mg _________________ _ 

Muskingum: MsB, MsC, MsD, MvE, 
MvE3, MvF, MvG, MwF. 

(For Gilpin part of mapping units 
MvE, MvE3, MvF, MvG and MwF, 
refer to the Gilpin series. The 
Urban land part of mapping 
unit MwF is too variable to rate.) 

Plainfield: PIS, PIC ----------------

Rainsboro: RaB, Rae _______________ 

Ramsey: Rec, RcD, RcE2, RcF2 ___ _ 

Ravenna: ReA, ReB, Rn ----------- -
(The Urban land part of mapping 

unit Rn is too variable to rate.) 

Remsen RoA, RoB, Rr ---------------
(The Urban land part of mapping 

unit Rr fa too variable to rate.) 

Rittman~ RsB, Ase, RsC2, RsD2 -----

Depth to 
seasonal 

high water 
table 

Feet 
>4 

0-½ 

>4 

l½-3 

½-1½ 

½-1½ 

1½-3 

SOIL SURVEY 

Depth 
to 

bedrock 

Feet 
>10 

>10 

1%-3 

>10 

>10 

1-12/, 

>10 

">4 

>10 

Depth 
from 

surface 

Indus 
0-ll 
8-44 

44-50 

D-9 

9-42 
42-60 

0-7 
7-17 

17-29 

29-.'l3 

0-22 

22-.'l4 

34-<;0 

0-ll 
8-29 

29-48 

48-60 

19 

0-8 
S--23 

23-48 

43-60 

0-7 
7-46 

46-72 
()..,7 
7-22 

22-41 

41-78 

TABLE 5.-Estimated engineering 

Coarse Percentage passing sieve--
:fraction 
greater 

than No.4 
S inches (4.76mm.) 

PM'cent 

-------- 95-100 
-------- 95-100 

- - ------ 75-95 

-------- 100 

-------- 100 
------- 100 

1-10 90-100 
1-10 80-90 
1-20 60-75 

-------- 100 

-------- 100 

-------·- 100 

-------- 95-100 
-..... - - 90-100 

- - . - - - - - 75-100 

90-100 

10-50 50-85 

-------- ------

-------- 90-100 
·------- 90-100 
-------- 80-95 

1-5 80-95 

-------- 95-100 
------- 95-100 

-------- 96-100 
-----,--- 95-100 
-------- 90-100 
---· - - .. - - 80-100 

--·· ----- 80-95 

No.10 
(2.0 mm.) 

90-100 
90-100 

70-95 

100 

100 
100 

80-90 
75-90 
40-65 

95-100 

95-100 

50-75 

95-100 
90-100 
50-85 

90-100 

20-50 

1-------

80-95 
85-100 
70-95 

70-95 

95-100 
95-100 

95-100 
90-100 
85-100 
80-100 

76-95 

No. 200 
(0.074mm,) 

70-90 
80-90 

60-75 

85-100 

85-100 
80-100 

50-70 
50-65 
30-45 

15-.'l5 

5-15 

5-10 

70-90 
70-90 
25-55 

75-90 

10-20 

------

70-85 
75-95 
65-80 

45-60 

80-90 
85-100 

85-95 
70-95 
60-80 
70-80 

--- - -
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properties of soilB-Continued 

Dominant 
USDA 
texture 

Silt loam __ 
Light silty 

clay loam, 
silt loam. 

Loam _____ _ 

Silty clay 
loam. 

Silty clay 
Silty clay 

loam. 
Silt loam __ _ 
Silt loam --
Channery 

silt loam 
to fine 
sandy 
loam. 

Mostly silt-
stone- and 
fine
grained 
sand
stone. 

Loamy 
sand, 
sand. 

Sand _____ . 

Gravelly 
sand. 

Silt loam r __ 

Silt loam __ _ 
Gravelly 

loam to 
sandy 
1oam 
(fragi
pan). 

Silty clay 
loam. 

Channery to 
very 
ehannery 
sandy 
loam. 

Sandstone, 
normally 
shattered. 

Silt loam __ _ 
Silt loam __ _ 
Loam 

(fragi. 
pan). Loam _____ _ 

Silt loam _. _ 
Clay or 

silty clay. 
Silty clay __ 

- Silt loam __ _ 
Clay loam __ 
Clay loam 

(fl'agi
»an}. 

Clay loam __ 

Classification 

Unified AASHO 

CL or ML A-4 
CL, ML---CL A-6 

ML, CL A-4 

CL, ML---CL A-6, A-7 

CH, CL 
CH, CL 

ML 
ML 
GM or SM 

SM 

SP-SM or 
SM 

SP-SM 

ML 
ML or CL 
SM or ML 

ML or CL 

SW-SM, 
SM or 
GW---GM 
or SM. 

ML, ML---CL 
CL, ML---CL 
CL---ML or 

CL 

SM or ML--
CL 

CL or ML 
CH 

CH 
ML 
CL 
CL, CL---1\lL 

A-7 
A-7, A-6 

A-4 
A-4 
A-2, A-4 

A-2 

A-2 or A-3 

A-1. A-2 

A-4 
A-4 or A-6 
A-2 or A-4 

A--6 

A-1, A-2 

A-4 
A-4 or A-6 
A-4 or A--6 

A-4 

A--6, A--4 
A-7, A--6 

A-7 
A--4 

·A-6 
A-6 or A-4 

CL---ML, ML A-4 

STARK COUNTY, OHIO 

Permeability 

l-n.,Ji.eapcr ... , 
.63-2.0 
. 63-2.0 

.63-2.0 

. 20-.63 

<.063 
<.063 

2.0--6.S 
2.0--6.3 
2.0--6.3 

>6,3 

>6.3 

>6.3 

.63-2.0 

.63-2.0 

.20--.63 

.063-.20 

6.3-12.0 

.63-2.0 

.20-.63 

.20--.63 

.20-.63 

0.2-.63 
<.063 

<.083 
.63--2.0 
.02-.83 

.063-.20 

.20-.63 

Available 
moisture 
capacity 

l'MMB 1)er· 

mckofac>il 
. 17-.20 
.16--.19 

.14-.18 

.17-.22 

.13-.15 

.15-.18 

.16--.20 

.13-.17 

.10--.15 

.06--.08 

.04-.06 

-04-.06 

,17-.20 
.17-.20 
.10-.15 

.17-.21 

.10--.15 

.17-.20 

.17-.19 

.14--.18 

-14--.18 

.17-.20 

.13-.15 

.13-.15 

.17-.20 

.16--.19 

.06--.10 

,06--.10 

Reaction 

pH 
5.1-6.0 
5.1-6.0 

5.1-6.5 

6.1--6.5 

5.6--7.3 
7.5-8.0 

4.5--5.5 
4.5-5.5 
4.5-6.0 

4.6--5.5 

4.5-5.5 

4.5-5.5 

5.1-6.5 
5.1-6.0 
5.1-6.0 

6.6--7.3 

4.5--5.5 

5.1--6.0 
4.5--5.5 
4.5--5.5 

4.5-5.6 

4.6-6.0 
4,6--7.9 

7.9-8.2 

4.5-5.6 
4.5-5.5 
5.0-6.5 

7.5--8.0 

47 

Corrosion potential 

Shrink-swell 
potential Steel Concret.e 

Low -·-·--- ____________ Moderate . 
Low to Moderate _ _ _ Moderate . 

moderate. 

Low _______ Moderate ___ Moderate. 

Moderate ___ High _______ Low . 

High---·--· 
High to 

moderate. 
Low ______ _ 
Low ______ _ 
Low ______ _ 

Low 

Low 

Low 

Low 
Low 
Low 

High _______ Low. 
High _______ Low. 

Low 
Low 
Low 

Low 

Low 

Low 

High ______ _ 
High ______ _ 

High, 
Hi~h. 
High. 

High. 

High. 

High. 

Moderate. 
Moderate. 
Moderate. 

Moderate ___ High _______ Low. 

Low 

Low 
Moderate __ _ 
Low -------

Low 

Low ---·-·· High. 

High -----
High 

High 

High. 
High. 
High. 

High. 

Moderate ___ ___________ High. 
High _______ High _______ Moderate; 

High _______ High _______ Low. 

Low _______ Moderate ___ High .. 
Moderate _ _ _ Moderate __ . High. 
Low _ _ _ _ _ _ _ Moderate _ _ _ Moderate. 

Low Moderate •• _ Low. 
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48 SOIL SURVEY 

TABLE 5.-Estimated engineering 

Coarse Percentage passing sieve-
Depth to Depth Depth fraction 

Soil and map symbols seasonal to from greater 
high water bedrock surface than No.4 No.lo No. 200 

table 3 inches (4.76 mm.) (2.0mm.) (0.074mm.) 

PB6t Ptset /MJu1t Per06nt 
Sebring: Sb, Sg ------------------- 0-¼ >10 0-16 -------- 100 100 90-100 

(The Urban land part of mapping 
unit Sg is too variable to rate.) 

16---40 -------- 100 100 90-100 

40--48 - - - - - - - 100 100 85-100 

Sebring silt loam, till substratum: Se 0-1/4 >10 0-16 - - - - - - - 100 100 90-100 
16--41 -------- 100 100 90-100 

0-¼ >10 41-88 -------- 80-95 75-90 60-75 
Shoals: Sh ------------------------ '½-1½ >4 0-24 -------- 95-100 90-100 65-90 

24--60 _____ ., __ 95-100 90-100 60-75 
Sloan: SI ------------------------- 'O-½ >4 0-25 -- - - - - - 100 95-100 70--1l0 

25-50 -------- 95-100 95-100 60-75 
Tilsit: TIC, no -------------------- 1½-3 3--5 0-23 - - - . . - . 100 95-100 76--90 

23-34 - - - - - - - 100 95-100 80-95 

34--47 1-5 7~0 45-75 30-65 

47 -------- ----- .. ------ ------

Trumbull: Tr ---------------------- 0-½ >4 0-6 -------- 95-100 95-100 80-90 
6---42 ------- 95-100 95-100 85-96 

42--60 __ " _____ 95-100 96--100 85-95 
Wadsworth: WaA, WaB, wac, WaC2 _ . ½ >6 0-7 - ------ 95-100 90-100 75-90 

7-20 -------- 90-100 86--100 75-90 

21,.-31 -------- 95-100 90-95 70-80 

31-60 -------- 85-100 80-100 65--85 
Wadsworth silt loam, moderately shal- 'h 12/,-8¼ 0-12 - - - - - - - - 95-100 90-100 B0-90 

low variant: WbB, 12-24 ··------- 95-100 90-100 75-90 

24--40 
" - - . - - 90-100 B5-100 75-90 

40-50 ---·----- ------ -----•· ------
Wallkill: We ---------------------- '0-1¼ >5 0-10 ---- ---- . 96--100 95-100 75--90 

10-25 - -- - . . - - 100 100 90-100 

25--50 - ------ (') (') (') 

Wayland: Wd --------------------- '0-½ >4 0--50 -------- 95-100 95-100 70-90 
Weikert: WeC, WeD, WeE2, WeF2 ___ . >8 1-l'fa 0-7 1-10 80-90 60-75 45-60 

7-18 20-70 ------ 10--40 10-45 

lS-24 -------- ------ ------ ------
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properties of .soils-Continued 

Classification 

Dominant 
USDA Unified 
texture 

Silt loam __ _ 

Silty clay 
loam. 

Silt loam __ _ 

CL-ML or 
ML. 

CL, ML-<::L 

CL, CL-ML 

AASHO 

A-4, A-6 

A-<!, A-7 

A-<! or A-4 

Silt loam __ . 
Silty clay 

loam. 

CL-ML, ML A-4, A-6 
CL, ML-CL A-6, A-7 

Loam _____ _ ML 

Silt loam __ . CL or ML 

Loam __ CL or ML 

Silt loam __ - CL or ML 
Loam ______ ML or CL 

Silt loam _ _ ML, ML-CL 
Silty clay CL 

loam 
(fragi-
pan). 

Silt loam __ . ML or SM 

Stratified 
siltstone, 
sand-
stone, 
and shale. 

Silt loam _ _ _ CL oT ML 
Silty clay CH 

loam to 
clay. 

Silty clay _ _ CH 

A-4 

A-4 or A-6 

A-4 or A-6 

A-6 OT A-4 
A-6 or A-4 

A-4 
A-6 

A-4 or A-2 

A-6,A-4 
A-7 

A-7 
Silt loam __ _ 
Silty clay 

loam. 

ML A-4 
CL, ML-CL A-6 

Clay loam 
(fragi
pan\. 

Clay loam __ 

Silt loam __ _ 
Silt loam 

(:fragi
pan). 

CL 

CL, ML 

ML 
ML 

A-6 

A-<! 

A-4 
A-4 

Silty clay 
loam, 

Shale. 

CL, ML-CL A-6 

Silt loam .. - CL 
Silty clay _ _ CH 

Muck ______ Pt 

Silt loam _ . _ CL, ML 
Channery 

silt loam. 
SM, ML 

A-6 
A-7 

A-4 or A-<! 
A-4 

Very 
channery 
silt loam. 

GM, GP-GM A-2, A-4 

Mostly silt
stone, 
thin 
strata of 
sandstone 
and 
shale. 

STARK COUNTY, OHIO 

Permeability 

]'71,/Jht• 'Prr .... 
.63-2.0 

.20-.63 

.20-,63 

.63-2.0 

.20-.63 

.20-.63 

.63-2.0 

.63-2.0 

.63-2.0 
.63-2.0 

.63-2.0 
.063-.20 

.63-2.0 

.20-.63 
.063-.2 

,063-.2 

.20-.63 

.20-.63 

.063-.20 

.20-,63 

.20-.63 
.063-,20 

.20-,63 

.63-2.0 
.063-.20 

(') 

.63-2.0 
2.0-<l.3 

2.0-<l.3 

Available 
moisture 
capacity 

luh.,ss 1>er 
-inch of ~oil: 

.17-.22 

.16-.19 

.17-.19 

.17-,22 

.16-.19 

.06-.10 

,18-.22 

.18-.22 

.19-.23 

.15-.21 

.17-.20 

.07-.12 

.14-.18 

.16-.19 

.14-.17 

.14-.17 

. 17-.19 

. 15-.18 

.06-.10 

.06-.10 

.17-.19 

.10-.16 

.15-.18 

.19-.23 
,15-.18 

.20-.26 

.19-.23 

.12-.16 

.06-.12 

Reaction 

pll 

4.6-6.5 

5.1-6.0 

5.1-7,3 

4.5-5.5 
5.1-6.0 

5.6-7.8 

5.6-8.4 

6.6-7.8 

6.6-7.3 
6.1-8.4 

5.1-5.5 
4.5-5.5 

4.5-5.5 

<4.6-5.6 
4.5-7.0 

7,4-7.8 

5.1-6.0 
5.1-5.5 

5.1-6.5 

6.1-7.3 

5,1-6.0 
5,1-5.5 

5.1-6.5 

5.6-7.3 
5.6-7,3 

5,6-7.3 

6,1-6.5 
4.5-5.5 

4.5-5.6 

49 

Corrosion potential 

Shrink-swell 
potential Steel Concrete 

Low _______ High _______ High. 

Moderate ___ High _______ High, 

Low High _ _ _ _ _ _ _ Moderate 
to low. 

Low High _______ High, 
Moderate ___ High _______ High. 

Low 

Low 

High _______ Low. 

Low 

Low 
Low 

Low 
Moderate __ _ 

High _____ _ 

High ______ _ 

High ______ _ 
High ______ _ 

Low ______ _ 
Low ______ _ 

Moderate 
to low. 

Low. 

Low. 
Low, 

Moderate. 
Modente. 

to high. 

Low _______ Low _______ Moderate 

High High 

to high, 

High. 
High to 

moderate. 

Low. 

Low ·----------- Moderate . 
Moderate _ _ _ High _ _ _ _ _ _ Moderate . 

Moderate _ _ _ High 

Low 

Low 
Low 

High 

High 
High 

:Moderate __ High 

Low Hi,rh 
Moderate to High 

high. 
High ______ High 

Low 
Low 

Low 

High 
Moderate to 

low. 
______ Moderate to 

low. 

Moderate. 

Low. 

Mode,ate. 
Moderate. 

Moderate. 

Low. 
Low. 

Low, 

Low. 
High, 

Hig-h. 
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50 SOIL SURVEY 

Depth to Depth 
Soil and map symbols seasonal to 

high water bedrock 
table 

F,ol Fset: 
Weinbach: WhA. WhB, Wk ½-1½ >10 

(The Urban land part of mapping 
unit Wk is too variable to rate.) 

Wellston: WIB, WIC _ - >8 2½--4 

Wheeling: WmA, WmB, WmC2, WrA, WrB, 
WrC, WrC2, WsD2. 

>4 >10 

Willette: Wt _______________________ 
0--½ >10 

Wooster: WuB, WuC, WuC2, WuD2, >4 >4 WuE2, WuF2, WvD. 
(The Urban land part of mapping 

unit WvD is too variable to rate.) 

l Contains thin strata of silty clay loam, silt 10am, and gravel and sand. 
:1cvariable. 
'Subject to flooding . 

Depth 
from 

surface 

,-... 
o..g 
8-19 

19-30 

30--60 

0--7 
7-31 

31--88 

38-50 

o..g 
8-41 

41---l'iO 

0--26 
26---50 

0--21 

21--40 

40--60 

TABLE 5.-Estimated engineering 

Coarse Percentage passing sieve-
fraetion 
greater 

than No.4 No.10 No. 200 
3 inches (4.76mm.) (2.0mm.) (0.074mm.) 

P-81'cewt 

1-2 95-100 90--100 80--100 
1-2 95-100 86-95 80--90 

1-5 90-100 80--90 30--40 

5-10 55-80 45-70 15-30 

-------- 90--100 80--100 70-95 
-------- 90--100 80--100 70-96 

25-50 40--70 15-40 12-80 

-------- ------ ------ ------

-------- 95-100 90--100 80--95 
-------- 96-100 90--100 80--100 

0--5 30-65 15---40 0--20 

-------- ---·-- ------ 70.:9;( ---- ..... 95-100 90--100 

-------- 90-100 80-95 60--85 

1-5 75-95 70--95 46-70 

1-5 76-96 70--95 46-70 
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STARK COUNTY, OHIO 51 

properties of soils-Continued 

Classification Corrosion potential 
Available 

Dominant P.ermeabllity moisture Reaction Shrink-swell 
USDA Unified AASHO capacity potential Steel Concret:E 
texture 

JRM.e! ,:ier lmn.41f par ,.,,,., mci., of aoil pH 

Silt loam - - ML, ML-CL A-4 .63-2.0 .17-.19 4.5-5.0 Low ----~-- Hjgh ------ High. 
Light silty CL, ML A---il .20--.63 .16-.19 4.5--5.0 Low ------- High ------ Hi,rh. 

clay loam. 
Sandy loam SM A-2, A-4 .20--.63 .06--.10 5.1---il.O Low ------- High ------ Moderate. 

(fl'agi-
pan). 

Gravelly 
sandy 

SM, GM A-1, A-2 2.0-6.3 .04-.07 6.1-7.8 Low ------- High ------ Low. 

loam or 
loamy 
sand. 

Silt loam ___ ML, ML-CL A-4 .63-2.0 .19--.24 4.5---5.5 Low ------- ------------ Moderate. 
Heavy silt ML-CL or A-6 or A-4 .63-2.0 .16--.20 4.5-6.5 Low ------- Moderate to Moderate to 

loam. CL. low. high, 
Very chan- GM, SM 

nery silt 
A-1, A-2 2.0--6.3 .04-,07 4.6---5.6 Low ------- Low ------- High. 

loam. 
Interbedded 

siltstone, 
sandstone, 
and shale. 

Silt loam ___ ML, ML-CL A-4 .63-2.0 .17-.20 5.6--6.0 Low - - - - -- ------------ Moderate. 
Silt loam ___ ML-CL A-4, A-6 .63-2.0 .16-.20 4.5-5.6 Low ------- Low ------- Moderate to 

high. 
Very grav- GW, GP,GM A-1, A-2 6.3-12.0+ .02-.04 4.5-5.5 Low ------- Low ------- Moderate to 

elly fine or SW, SP, high, 
sandy SM 
loam or 
coarse 
sand. 

Muck Pt 
x.:.6~ -1,,--_1- -- ------------ .20-.25 5.1---il,5 Low High ------ Moderate. 

Heavy clay CL, CH .20--.63 .12-.15 6.1-7.8 Moderate ___ High ------ Low. 
loam. 

Silt loam ML, ML-CL A-4 .63-2.0 .17-.20 4.5-6.0 Low ------- Low ------- Moderate to 
to loam. high, 

Loam ML,CL,SM A-4 .63-2.0 .10--.16 5.1-5.5 Low ------- Low ------- Moderate. 
(fragi-
pan). 

Moderate. Loam ------ ML, CL,SM A-4 .63-2.0 ,07-.12 5.1-6.0 Low ------- Low -------

CDF013403 



52 

Soil and map symbols 

Alluvial land: Ad, An _________________ _ 
(Urban land in mapning unit An is 

variable and is not included in the 
inte:rpretation of that unit.) 

Arkport: ArB, ArC, ArD ________________ _ 

Bogart: BgA, BgB, BoA, BoB, Boe, Bu---
( Urban land in mapping unit Bu is 

variable and is not included in the 
interpretation of that unit.) 

Brooke: BwC2,·BwE2 

Canadice: Ca ________________________ _ 

Canfield: CdA, CdB, CdC, CdC2, CdD, 
CdD2, CeB, CeC. 

(Urban hmd in mapping units CeB 
and CeC is variable and is not in
cluded in the interpretation of those 
units.) 

Canfield (moderately shallow variant) : 
CfB, CfC. 

Suitability 
for winter 

grading 

Poor: 
subject to 
flooding; 
seasonal 
high 
water 
table. 

Good: well 
drained i 
sandy 
material. 

Fair~ 
sandy and 
gravelly 
material 
below a 
depth of 
S feet; 
can usu
ally be 
graded in 
winter. 

Poor: difli• 
cult to 
work 
when wet. 

Poor: sea
sonal high 
water 
table. 

Fair: sea
sonal high 
water 
table. 

Poor: sea
sonal high 
water 
table. 

SOIL SURVEY 

TABLE 6~Engineering 
[Interpretations were not made for Urban land or Borrow pits. Absence 

Suscepti
bility to 

frost 
action 

High ______ _ 

Low ___ . ___ _ 

Moderate. __ 

Moderate __ _ 

Moderate __ _ 

Suitability as source of-

Topsoil 

Fair: sub
ject to 
:flooding. 

Poor: 
sandy ma
terial. 

Good _____ _ 

Fair: silty 
clay loatn 
texture. 

Fair: small 
amount of 
suitable 
material; 
low or-
ganic-
matter 
content. 

Sand and 
gravel 

Not 
suitable. 

Good for 
sand: 
well
graded 
sand. Un
suitable 
for gravel. 

Good below a 
depth of 3 
feet. 

Not suitable_ 

Road fill 

Fair: silty 
material. 

Fair to good: 
sandy ma
terial. 

Good in so
lum: 
stable ma
terial. 
Good in 
substra
tum: 
stable ma
terial: low 
shrink
swell po
tential; 
good work
ability, 

Poor: low 
stabilityj 
difficult to 
work when 
wet; 20 to 
36 inches 
to lime .. 
stone. 

Not suitable_ Poor: clay
ey ma
terial. 

Moderate _ _ Good _ _ _ _ _ _ Not suitable_ Fair: mod
erate st.a~ 
bility; low 
shrink
swell po
tential: 
easy to 
compact; 
erodible on 
slopes. 

Moderate __ Good Not suitable_ Poor: shale 
at depth of 
20 to 40 
inches, 

Soil features 
affecting-

Highway 
location 

Subject to 
flooding: 
seasonal 
high wate 
table. 

Sandy; well 
drained. 

Saturated 
during we 
periods; 
high sta
bility; 
good work 
ability. 

Limestone 
below a 
depth of 2 
feet; low 
stability; 
clayey; 
very steep 
in some 
places. 

High water 
table; 
plastic, 
clayey ma
terial; low 
stability. 

Fair sta
bilitY.; sus-
ceptibility 
to frost 
action. 

Shale at 
depth of 20 
to 40 
inches. 
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STARK COUNTY, OHIO 

interpretations of the soils 

of entry indicates that the soil or land type is variable and is not rated] 

Farm ponds 

Reservoir area 
Ernbankments1 dikes, 

and levees 

Soil features affecting-

Agric_ultural 
dramage Irrigation 

Terraces and 
diversions WaterwaYB 

58 

Subject to flooding; 
seasonal high water 
table. 

Fair to good com
paction and sta
bility; slow seep
age, 

Seasonal high water 
table; subject to 
:flooding. 

Subject to :flooding; Not applicable ____ Not applicable. 
seasonal high wa-

High seepage 

High seepage: sandy 
and gravelly ma
terial. 

Slow seepage; lime
stone at a depth of 
2 to 3 feet~ variable 
permeability, 

High water table; 
very slow seepage. 

Slight seepage _____ _ 

Moder ate seepage; 
shale at depth of 
20 to 40 inches. 

Fair stability; ra-pid 
permeability; sub
.iect to piping; 
fair to good com
paction. 

Fair to good com
paction i poor re
sistance to piping; 
excessive seepage. 

Fair compaction; 
slow seepage; high 
shrink-swell po
tential 

Clayey material: 
very slow perme-
ability when com
pacted; poor com
paction. 

Good stability and 
compaction; mod
erate seepage; 
slight piping 
huard. 

Good stability and 
compaction: mod
erate seepage; 
slight pi ping haz. .. 
ard; shale at 
depth of 20 to 40 
inches. 

Not needed ______ _ 

Moderate permea
bility in subsoil; 
rapid permeabili
ty in underlying 
material: mod
erately well 
drained. 

Slow penneability; 
limestone at depth 
of 2 or 3 feet. 

Slow infiltration; 
low available wa
ter capacity; very 
slow permeability; 
high water table. 

Moderately slow per
meability; season
al high water 
table. 

Moderately slow 
permeability; sea ... 
sonal high water 
table; shale at 
depth of 20 to 40 
inches. 

ter table. 

Rapid permeability; 
low available 
moisture capacity. 

Medium to high in
filtration; low to 
medium available 
moisture capacity. 

Slow infiltration; 
low available 
moisture capaci
ty; slow permea
bility. 

Sandy and 
droughty. 

Sandy and draughty. 

Soil features favor- Moderately erodible 
able. 

Shallow to fine-tex
tured material; 
limestone at deptb 
of 20 to 36 inches. 

Moderately erodible 

Slow infiltration; Not needed _ _ _ ___ Slightly erodible; 
high water table. very slow nermea-

bilityj low avail-
able moisture ca-
pacity. 

Moderate infiltra
tion; medium 
available mois
ture capadty, 

Moderate infiltra
tion · medium 
available moisture 
capacity, 

Moderately well 
drained i moder
ately steep in 
some places. 

Shale at depth of 20 
to 40 inches. 

Moderately erodible; 
other soil features 
favorable. 

Moderately erodible; 
other soil features 
favorable. 

CDF013405 



54 

Soil and map symbols 
Suitabilitv 
for winter 

grading 

Carlisle: Ch--------------------------- Poor: or
ganic ma~ 
terial; 
commonly 
saturated. 

Chagrin: Ck. Cm ______________________ Fair: sub-

Chili, CnA, CnB, Coe, CoC2, Co02, CoE2, 
CpA, CpB, CpC, CpC2, euB, Cue, 
CuF, CvF2. 

(Urban land in mapping units CuB, 
Cuc, and CuF is variable and is not 
included in the interpretation of those 
units. For interpretations of Conotton 
soil in mapping unit Cvf2, refer to the 
· Conotton series.) 

Conotton: ewA, eyB, Cye, CyD2, eyE2 __ _ 

ject to 
flooding. 

Good: well 
drained. 

Good: 
well
drained; 
gravelly 
material. 

SOIL SURVEY 

Suscepti
bility to 

frost 
action 

High ...... . 

TABLE 6.-Engineering interpretations 

Suitability as source of-

Topsoil 

Fair to goo, 
if mixed 
with min
eral ma
terial; 
poor if 
used alone 

Sand and 
gravel 

Not euitablej 
organic 
material. 

Road fill 

Not suitable: 
organic 
material. 

Highway 
location 

Organic ma 
terial; 
very low 
stability; 
material 
must be re 
moved 
from road 
bed; high 
water 
table. 

Moderate__ Good _______ Not suitable_ Fair: loamy Subjee.t to 

Low _______ _ 

Low _______ _ 

Fair for non
~ravelly 
soils: poor 
for gravel
ly soils. 

Fair for non
gravelly 
soils; poor 
for gravel
ly soils. 

Good below a 
depth of 3 
feet. 

Good below a 
depth of 2 
feet; few 
cobble
stones. 

material. :flooding; 

Fair to good 
in solum: 
loamy and 
gravelly 
material. 
Good in 
sub
stratum: 
sandy and 
gravelly 
material in 
most 
places. 

Good: 
gravelly 
material~ 

moderate 
frost ac
tion: low 
stability. 

Good sta
bility; 
well 
drainedi 
droughty 
in cuts. 

Sandy and 
gravelly 
material; 
easy to 
work; high 
stability; 
draughty 
in cuts. 

Cut and fill land, Cz ------------------- ________________________ Not suit- Cuts and fills 
are com
monly 
needed. 

Dekalb: 

Edwards: 

DkB, DkC, DkE2, DkF2 -········· Poor: 
sandstone 
at a depth 
of 20 to 
40 inches. 

Ed ------------------------- Poor: or
ganic ma
terial; 
commonly 
saturated. 

able. 

Low. ___ . ___ Fair: few 

High ..... 

eoarse 
frag
ments. 

Fair to good 
if mixed 
with min
eral soil; 
poor if 
used alone. 

Not suitable. 

Not suitable; 
organic 
material. 

Fair: loamy 
material; 
sandstone 
at depth of 
24 to 40 
inches. 

Not suitable: 
organic 
material. 

Sandstone at 
depth of 24 
to 40 inch
es; good 
stability. 

Organic ma
terial; 
marl below 
a de~th of 
20 inehes; 
very low 
stability; 
high water 
table. 

CDF013406 



of the soils-Continued 

Farm ponds 

Reservoir area 

High water table; 
high seepag-e, 

Subject to flooding; 
moderate seepage; 
few sandy seams. 

High seepage; per
vious: sandy and 
gravelly material. 

Sand and gravel be
low a depth of 2 
feet; excessive 
seepage. 

Embankments, dikes, 
and levees 

Unstable: organic 
material; high 
seepa~. 

Fair compaction; 
moderate perme.
ability if com
pacted. Contains 
strata of sand in 
some places. 

Good stability; mod
erate to high 
seepage; subject 
to piping; sandy 
and gravelly ma
terial. 

Good compaction; 
rapid permeability 
if compacted; sub
ject to piping; 
sandy and gravel
ly material. 

STARK COUNTY, OHIO 

Soil features affecting-

Agricultural 
drainage 

Variable perme
ability; high wa
ter table; surface 
subsidence when 
drained. 

Moderate permea
bility: _good nat
ural drainage. 

Good natural drain
age, 

Good natuxal drain¥ 
age, 

Irrigation 

Rapid permeability; 
high available 
moisture capacity. 

Moderate to high in
filtration; high 
available moisture 
capacity. 

High infiltration; 
medium to low 
available moisture 
capacity. 

High infiltration: 
very low available 
moisture capacity. 

Terraces and 
diversions 

Not needed ------·-

Neal'ly level; subject 
to flooding. 

Draughty; sandy 
and gravelly ma
terial. 

Droughty; sandy 
and £ravelly ma
terial. 

55 

WateTways 

Moderately erodi
ble; high water 
table. 

Slightly to moder
ately erodible; 
subject to flood
ing-. 

Moderately erodible· 
medium to low 
available moisture 
capacity. 

Moderately erodi
ble j very low 
available moisture 
capacity. 

----··-------·---- ------------------ ------------------ ------------------

Medium to high seep
age; fractured bed
rock at depth of 24 
to 40 inches. 

Hh?h water table; 
high seepage. 

Fair stability; mod
erate permeability 
if compacted~ 
slight piping haz. 
a.rd. 

Unstable organic 
material; high 
seepage. 

Good natural drain
age; sandst.one at 
depth of 24 to 40 
inches. 

High water table; 
marl below a 
depth of 20 inch
es; surface subsi
dence if drained. 

Hi.~h infiltration; 
low available 
moisture capacity. 

Variable infiltra
tion; high avail
able moisture ca
pacity. 

Bedrock at depth of 
20 to 40 inches; 
other soil features 
favorable. 

Moderately erodi
ble; low available 
moisture capacity 

Not needed . _____ . High wat.er table; 
organic material. 
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Soil and map symbols 

Fitchville: FcA, FcB, FcC, Fu __________ _ 
(Urban land part oi mapping unit 
Fu is variable and is not included in 
the interpretation of that unit.) 

Suitability 
for winter 

gradin~ 

Poor: sea
sonal high 
wat.er 
table. 

Geeburg: GbC2, GbE2 _________________ Poor: sea-

Gilpin: GdB. GdC, GdD ________________ _ 

Ginat: Ge _____________________________ _ 

sonal high 
water 
table. 

Poor: silt
stone and 
sandstone 
at depth 
of 20 to 
40 inches. 

Poor: sea
sonal high 
water 
table. 

Glenford: GIA, GIB, GfC, GfC2, GfD2 ----·. Poor: sea· 
sonal high 
water 
table. 

Gravel pits: Gp--·---------------------- Good: welI 
drained; 
gravelly 
mat.erial. 

Keene: KeB, Kee. KeC2, KeD. KeD2, KeE •• Poor: sea
sonal high 
water 
table. 

SOIL SURVEY 

TABLE 13.-Engineering interpretations 

Suscepti
bility to 

frost 
action 

High ...... . 

Moderate __ 

Moderate __ 

Suitability as source of-

Topsoil 

Good to 
depth of 12 
inches; 
low or
ganic
matter 
content. 

Fair: thin 
to clay. 

Sand and 
gravel 

Not suitable_ 

Road fill 

Poor: high 
content of 
silt. 

Not suitable_ Poor: clay
ey ma
terial. 

Good ________ Notsuitable Poor: silt
stone and 
sandstone 
at a depth 
of 20 to 36 
inches. 

High ..•...• Good .. •-··· Poor in up
per 3 to 4 
feet; fair 
to good be
low a 
depth of 3 
to 4 feet. 

Poor in so
lum: silty 
material. 
Fai:r in 
sub
stratum: 
dirty sand 
and graveL 

High _______ Good _______ Notsuitable. Poor: silty 
mate.rial: 
unstable 
when wet. 

Low ..•.....• Not suitable. Good····--· Variable: 
eand and 
gravel in 
some 
places. 

Moderate __ _ Good ____ _ Not suitable Poor: silty 
material; 
soft shale 
at depth of 
20 to 40 
inches. 

Highway 
location 

Seasonal 
high water 
table; 
hiR"hly sus
ceptible to 
frost ac
tion; low 
stability; 
unstable 
material: 
may flow 
when wet. 

Perched wa
ter table 
dur!ng wet 
periods~ 
hl,.hl 
plastfc; 
clayey. 

Siltstone and 
sandstone 
below a 
depth of 20 
inches; 
stony in 
some 
places. 

Seasonal 
high water 
table: sus
ceptible to 
frost ac
tion· easi
ly ~ca
vated. 

Perched wa-, 
ter table 
during wet 
periods; 
highly sus
ceptible to 
frost ac
tion· un .. 
stable ; soil 
material 
may flow 
when wet. 

Well 
drained! 
penne~ 
o.ble; cuts 
and fills 
are eom .. 
monly 
needed. 

Silty clay 
loam sub
soil; low 
stability; 
aus<::epti. 
ble to frost 
action. 
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STARK COUNTY, OHIO 

of the soils-Continued 

Soil features affecting~ 

Fa:rm ponds 

Reservoir area 

Seasonal high water 
table; moderate 
seepage. 

Very slow seepage __ 

Medium to high seep
age; fractured bed
rock below a depth 
of 20 inches. 

iSeasonal high wate1· 
table; moderate to 
high seepa~e. 

Moderate .seepage_ 

Slow seepage ; under
lain with shale that 
is comm.only imper
vious, 

Embankments, dikes, 
and levees 

Fair compaction: 
faiT stability; 
slow permeability 
when compaded; 
erodibility; fair to 
poor resistance to 
piping. 

Fair stability; fair 
to poor compac~ 
tion: very slow 
permeability; high 
resistance to 
piping; high 
shrink-swell po
tential. 

Fair stability; slow 
permeability 
when compacted; 
silts tone and 
sandstone at depth 
of 20 to 36 inches. 

AgricultuTal 
drainage 

Moderately slow 
permeability; sea• 
sonal high water 
table. 

Very slow permea
bility; moderately 
well drained; sat
urated during wet 
periods. 

Mode:rate permea
bility; bedrock at 
depth of 20 to 36 
inches. 

Fair stability; good Moderately slow per-
compaction; mod- meability in sub-
erate permeabili- soil; moderat.e 
ty when compact. l)enneability he-
ed: poor resist. low subsoil; sea-
ance to piping. sonal high water 

table. 

Poor stability; fail' 
to good compac
tion; slow perme
ability when com
pacted; fair re
sistance to piping. 

Fair stability and 
compaction; slow 
seena.ge. 

Moderately Eilow 
permeability; 
moderately iood 
natural dramage. 

Slow permeability; 
soft shale at depth 
of 20 to 40 inches. 

Irrigation 

Moderate infiltra• 
tion; medium 
available mois
ture capacity; 
somewhat poor 
natural drainage. 

Slow infiltration; 
low available 
moisture capacity. 

Moderate infiltra
tion; low available 
moisture capacity. 

Moderate infiltra
tion; medium 
available mois
ture capacity. 

Moderate• infiltra
tion; hiJ,rh avail
able moisture ca• 
pacity. 

Moderate infiltra
tion; low avail
able moisture 
capacity. 

Terraces and 
diversions Waterways 

57 

Not needed . _ .... _ Moderately erodible; 
seasonal wetness. 

Sloping to steep; 
shallow to fine
textured material. 

Bedrock at depth of 
20 to 36 inches. 

Moderately erodible; 
low available 
moisture capacity 

Moderately erodi
ble; low available 
moisture capacity 

Not needed _______ Slightly erodible. 

Moderately slow per• 
mea.bility; mod
erately erodible. 

Slow permeability; 
soft shale at depth 
of 20 to 40 inches. 

Moderately erodible 
seasonal wetness, 

Low available mois
ture capacity. 

CDF013409 
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Soil and map symbols 

Killbuck: Kk -------·------------------

Suitability 
for winter 

grading 

Poor: sea
sonal hi~h 
water 
table. 

Latham: LaB, LaC, LaC2, LaD, LaD2, LaF _ _ Fair when 
dry. Poor 
when wet. 
Clayey 
material. 

Licking: LcA, LcB, LcC, LcC2, LcE2 _ _ _ _ _ _ Poor: sea
sonal high 
water 
table. 

Linwood: Ld 

Lobdell: Le ___________ ·---------------

Loudonville: LoB, LoC, LoC2, LoD, LoD2, 
LoE2, LoF2, LuB, Luc. 

(Urban land in mapping units LuB 
and Luc is variable and is not in
cluded in the interpretation of those 
units.) 

Luray: Ly ------

Poor~ or
ganic. ma
terial; 
commonly 
saturated. 

Poor: sub
jec.t to 
flooding~ 
seasonal 
high 
water 
table. 

Poor: 
sandstone 
at a depth 
of 20 to 
40 inches. 

Poor: sea
sonal high 
water 
table. 

SOIL SURVEY 

TABLE 6.-Engineering interpretations 

Suscepti
bility to 

frost 
action 

Suitability as source of-

Topsoil Sand and 
gravel 

Road fill 
Highway 
location 

High ___ _ _ _ Good_ - - - ___ . Not suitable_ Poor: silty High water 
table; low 
stability; 
highly SUS 
ceptible to 
frost ac .. 
tion. 

Moderate __ . Fair: lim
ited 
amount of 
suitable 
material. 

material. 

Not suitable. Poor: silty 
and clay
ey ma
terial. 

Cuts and 
fills are 
needed; 
cla:re_y. ma 
ter1al 1s 
difficult to 
work. 

High. ______ Good _______ Notsuitable. Poor: silty High conten' 

High __ _ Fair to good 
if mixed 
with min
eral ma
terial. 
Poor if 
used alone. 

Not suitable; 
organic 
material. 

Moderate ___ Good ________ Notsuitab]e 

material. of plastic 
clay below 
a depth o: 
20 inches; 
few thin 
layers of 
gravel at 
depth of 2 
to 30 
inehes. 

Not suitable: 
organic 
material. 

Fair: silty 
material. 

Organic ma
terial to a 
depth of 20 
to 40 incb
e.s; very 
low stabil
ty. Mineral 
material 
below a 
depth of 
20 to 40 
inches; 
high water 
table. 

Subject to 
flooding; 
susceuti
ble to frost 
action. 

Moderate ____ Good _______ . Not suitable. Fair: silty Sandstone at 
depth of 
20 to 40 
inches; 
steep in 
some 
places. 

and loamy 
material; 
sandstone 
at depth of 
20 to 40 
inches. 

High _______ Good _______ . Notsuitable. Poor: silty 
material. 

Seasonal 
high water 
table~ soil 
material is 
unstable 
and tenda 
!-0 flow 
when wet. 
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of the soils-Continued 

Farm Ponds 

Reservoir area 

Subject to ponding Ol' 
flooding; seasonal 
high wat~r table; 
moderately slow 
seepage; few sandy 
seams in some 
places. 

Slow seepage: under
lain bv shale that 
is commonly impel'
vious. 

Slow seepage; few 
strata of gravel or 
sand. 

High water table; 
high seepage. 

Subject to flooding; 
moderate to slow 
seepage; few sandy 
seams. 

Shallow to fractured 
sandstone; high 
seepage in some 
places. 

Seasonal high water 
table: slow to mod
erate seepage. 

Embankments, dikes, 
and levees 

Fair stability and 
compaction; slow 
permeability when 
compacted; fair 
resistance to pip
ing; mainly silty 
or clayey material 
in lower uart of 
profile. 

Fair to poor stabili
ty; clayey ma
terial; slow seep~ 
age. 

Fair stability; slow 
permeability when 
compacted; high 
resistance to pip
ing; clayey ma
terial below depth 
of 1½ feet. 

Organic material in 
upper 20 to 40 
inches; unstable. 
Loamy or sandy 
material below; 
high seepage. 

Fair to :poor sta
bility and compac
tion; moderate to 
slow seepage. 

Poor to fair stabili
ty j fair compac
tion; moderate 
permeability when 
compacted. 

Fair compaction; 
slow permeability 
when compacted; 
fair to poor re
sistance to piping. 

STARK COUNTY, OHIO 

Soil features affecting-

Agri~ultural 
drainage 

Moderately slow 
permeability; sea
sonal high water 
table; subject to 
flooding-. 

Slow or very slow 
permeability ; soft 
shale at depth of 
24 to 40 inches. 

Very slow -permea
bility in lower 
part of subsoil 
a,nd in substra
tum; saturated 
dutj.ng wet 
periods. 

Moderately rapid 
permeability; high 
water table; sur
face subsidence if· 
drained. 

Moderate permea
bility; seasonal 
high water table. 

Moderate permea
bility; bedrock at 
depth of 20 to 40 
inches. 

Moderately slow 
permeability; sea
sonal high water 
table. 

Irrigation 

Moderat.e infiltra
tion; medium 
available mois
ture capacity. 

Slow infiltration: 
medium available 
moisture capacity. 

Slow infiltration; 
medium available 
moisture capacity. 

Variable infiltra
tion; high avail
able moisture ca
pacity. 

Moderate infiltra
tion; hi~h ayail
able m01sture 
capacity. 

Moderate infiltra
tion; low avail
able moisture 
capacity. 

Moderately slow in
filtration; high 
available moisture 
capacity. 

Terraces and 
diversions 

Not needed ______ _ 

Shallow to fine ma
terial. 

Shallow to very 
slowly permeable 
material. 

69 

Waterways 

Seasonal wetness; 
subject to :flood
ing. 

Moderately erodible; 
medium available 
moisture capacity. 

Moderately erodible. 

Not needed _______ High water table. 

Not needed ________ Subject to :flooding. 

Bedrock at depth of 
20 to 40 inches; 
other soil features 
favorable. 

Not needed _______ _ 

Moderately erodible 
low available 
moisture capacity 

Moderately erodible 
seasonal high wa 
ler table. 
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Soil and map symbols 

Luray, gravelly subsoil variant~ Lz _______ _ 

Suitability 
for winter 

grading 

Poor: sea
sonal high 
water 
table. 

SOIL SURVEY 

Suscepti
bility to 

frost 
action 

Moderate __ 

TABLE 6.-Engineering interpretations 

Suitability as source of-

Topsoil 

Good _____ _ 

Sand and 
gravel 

Fair to poor: 
dirty sand 
and gravel. 

Road fill 

Poor in so .. 
lum ~ silty 
material. 
Fair in 
sul>
stratum; 
sandy, 
gravelly, 
and silty 
material. 

Highway 
location 

Seasonal 
high water 
table; mod
erate sta
bility; 
subject to 
flooding in 
some 
places. 

Made land: Ma _________________________________________________ Not suitable Not suitable_ Cuts and fills 
are com
monly 
needed. 

Mentor: MeA, MeB, MeC, Me• ___________ Good when High _______ Good ___ _ Not suitable Poor: silty Low to mod-
material. erate sta

bility; 
suscepti
bility to 
frost ac
ti.on. 

Montgomery: Mg ------------· 

Muskingum: MsB, MsC, MsD, MvE, MvE3, 
MvF, MvG, MwF. 

(For interpretations of Gilpin soils in 
mapping units MvE, MvE3, MvF, MvG, 
and MwF, see Gilpin series. 
Urban land in mapping unit MwF is 
variable and is not included in the 
interpretation of that unit.) 

Plainfield: PIB, PIC ----------------· ___ _ 

dry. Fair 
when wet. 

Poor: sea
sonal high 
water 
table. 

Poor: 
sandstone 
and silt
stone at a 
depth of 
20 to 
40 inches. 

Good: 
sandy ma
terial; 
well 
drained. 

High ______ _ 

Low __ _ 

Low _______ _ 

Quarries: Ou __________________________________________________ _ 

Fair: mod
erately 
erodible. 

Not suitable. Poor: silty 
material. 

Good _______ . Notsuitable Fair: silty 
and loamy 
material; 
sandstone 
at depth of 
20 to 36 
inches. 

Poor: sandy 
material: 
low in or
ganic
matter 
content. 

Good for 
sand. Poor 
for ~avel. 

Good: sandy 
material. 

_ _________ Notsuitable Poor: bed-
rock ma
terial. 

Seasonal 
high water 
table; plas
tic, clayey 
material; 
difficult to 
work; low 
stability. 

Bedrock at 
depth of 20 
to 36 inch-
es. 

Loose or 
nearly 
loose sand 
that is 
easily 
worked; 
subject to 
soil blow
in~ and to 
water ero
sion. 

Cuts and fills 
common-
ly are 
needed; 
surface 
drainage is 
a hazard 
in most 
places. 
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of the soils-Continued 

Farm ponds 

Reservoir area 

Seasonal high water 
table; moderate to 
high seenage, 

Moderate seepage; 
few seams of sand 
or gravel. 

Seasonal hig-h water 
table; very s1ow 
seepage. 

Moderate to high 
seiage: fractured 
be rock. 

Sandy material; 
highly pervious. 

Embankments, dikes1 

and levees 

Fa' · stability; good 
compaction; mod
erate to high 
seepage; subject 
to flooding in .some 
'Places. 

Fair stability; fair 
to good com.pac.
tion; slow perme
ability when com
pacted i erodi
bility. 

Very slow permea
bility; poor com
paction; high 
shrink-swell po
tential. 

Fair stability i mod-
erate permeability 
when compacted; 
slight piping haz-
ard; stony below 
depth .of 2 feet. 

Sandy material; 
high seepage; sub-
j ect to piping. 

STARK COUNTY, OHIO 

Soil features affecting-

Agricultural 
drainage 

Seasonal high water 
table j moderately 
slow permeability 
in subsoil, moder
ately rapid perme
ability in substra
tum. 

Moderate permea
bility in subsoil; 
well drained. 

Very slow permea
bility; seasonal 
high water table. 

Moderately rapid 
permeability; 
bedrock at depth 
of 20 to 36 inches. 

Rapid permeability; 
good natural 
drainage. 

Irrigation 

Slow to medium in
filtration; high 
available moisture 
capacity. 

Moderate infiltra
tion; high avail
able moisture 
capacity. 

Slow infiltration; 
high available 
moisture capacity. 

Moderate to high in-
filtration; low 
available moisture 
capacity. 

High infiltration; 
low available 
moisture capacity. 

-----·------ BedrockmateriaL. ____ _ 

Terraces .and 
diversions 

Not needed __ . ____ _ 
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Waterways 

Moderately erodible; 
seasonal high wa
ter table. 

Soil features favor- Moderately erodible. 
able. 

Not needed _______ High water table; 
clayey material. 

Bedrock at depth of 
20 to 36 incites: 

Moderately erodible; 
low available 

other soil features moisture capacity 
favorable. 

Moderately to highly Highly erodible: 
erodible. low available 

moisture capacity 
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Soil and map symbols 

Rainsboro: RaB, RaC ------------·-------

Ramsey: RcC, RcD, RcE2, RcF2 _________ _ 

Ravenna~ ReA, ReB, Rn----------·------
(Urban land in mapping unit Rn is 

variable and is not included in the 
interpretation of that unit.) 

Remsen: RoA, Ro9, Ar _________________ _ 
(Urban land in mapping unit Ar is 

variable and is not included in the 
interpretation of that unit.) 

Rittman: RsB, RsC, RsC2, RsD2 _________ _ 

Sebring: Sb, Se, Sg ___________________ _ 
(Urban land in mapping unit Sg is 

variable and ia not included in the 
interpretation of that unit.) 

Shoals: Sh ____ _ 

SOIL SURVEY 

Suitability 
for winter 

grading 

Fair: sea
sonal high 
water 
table. 

Good: well 
drained; 
loamy 
material. 

Poor: sea
sonal high 
water 
table. 

Poor: sea .. 
sonal high 
water 
table. 

Poor: sea
sonal high 
water 
table. 

Poor: sea
sonal high 
water 
table. 

Poor: sub
ject to 
flooding; 
seasonal 
high 
water 
table. 

TABLE 6.-Engineering interpretations 

Suitability as source of-
Suscepti
bility to 

frost 
action Topsoil 

Sand and 
gravel 

Moderate ___ Good _______ Poor ______ _ 

Low .. ______ Poor: stony_ Notsuitable. 

High ____ _ 

Moderate __ 

Moderate_ 

High ____ _ 

Good _______ . Notsuitable 

Fair: shal
low to 
clay, 

Not suitable 

Good _______ Not suitable. 

Good: low in 
o:rganic
matter 
content. 
Fair for 
Se in sub
stratum; 
loamy 
material. 

Not suitable 

Road fill 

Fair in so
lum: 
loamy ma .. 
terial. Poor 
in sub
stratum: 
silty and 
clayey ma
terial be
low a 
depth of 4 
or 5 feet. 

Poor: loamy 
material; 
stony; 
sandstone 
at depth of 
less than 
2-0 inches. 

Fair: loamy 
material. 

Poor: clay
ey ma .. 
terial. 

Poor in so
lum: 
loamy ma
terial. Fair 
in sub
stratum: 
loamy ma
terial. 

Poor in Bo
hnn: . silty 
material. 
Poor for 
Sb and Sg 
in substra
tum: silty 
material. 

High. ______ Good Not suitable_ Poor~ silty 
material. 

Highway 
location 

:Moderately 
well 
drained; 
some seep
age in 
cuts. 

Steep in 
some 
places: 
sandstone 
at a depth 
of less 
than 20 
inches. 

Seasonal 
high water 
table; 
highly SUl!

ceptible to 
frost ac
tion: fair
ly easy to 
work. 

Seasonal 
high water 
table; low 
stability; 
high con
tent of 
clay; plas
tic· diffi
cult to 
work. 

Fair sta
bility; sus
ceptible to 
frost ac
tion; slow 
.seepage. 

Seasonal 
high wate: 
table; low 
stability; 
silty ma
terial; 
may flow 
when wet; 
highly sus
ceptible to 
frost ac
tion. 

Subject to 
tlooding; 
seasonal 
high wate-r 
table; low 
stabilit:y; 
suscepti
ble to frost 
action. 
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of the soil8-Continued 

Farm ponds 

Reservoir area 

\Seepa$;e in lower part 
of subsoil. 

Moderately rapid per• 
meability; sand
stone at a depth of 
less than 20 inches. 

Seasonal high water 
table; slow 
seeuage. 

Seasonal high water 
table; very slow 
seepage, 

~low seepage ____ . _ 

Seasonal high watel' 
table; moderate to 
slow seepage, 

Subject to flooding; 
moderate seepage; 
few sandy seams in 
some places. 

384-363 0 - '71 - 5 

Embanlanents, dikes, 
and levees 

Good stability and 
compaetion ~ silty 
and clayey ma
terial below a 
depth of 4 to 5 
feet. 

Stony j fair stability 
and compaction. 
Moderate pennea~ 
bility when com
pacted; slight pip
ing hazard. 

Fair to good sta
bility and COffiw 

paction; slow per
meability when 
compacted j good 
resistance to pip• 
ing. 

Fair stability; fair 
to J)oor compac
tion; slow per
meability when 
compacted; high 
resistance to :pip
ing. 

Good compaction 
and stabilityi 
slow permeability. 

Fair stability; mod
erately slow per
meability when 
compacted; fair 
resistance to pip
ing. 

Fair compaction; 
fair resistance to 
piping; sandy 
strata in some 
places. 

STARK COUNTY, OHIO 

Soil featm·es affecting-

Agrie;ultural 
dramage 

Slow and moderate
ly slow permea
bility; moderately 
well drained. 

Rapid permeability; 
sandstone at a 
depth of less than 
20 inches. 

Moderately slow 
permeability; sea~ 
sonal high water 
table. 

Ve1:y slow permea
bility; seasonal 
high water table. 

Slow permeability; 
seasonal high wa
ter table. 

Irrigation 

Moderate infiltra
tion; medium to 
high available 
moisture capacity. 

Rapid infiltration: 
very low available 
moisture capacity; 
shallow to bed
rock. 

Moderate infiltra
tion; medium 
available moisture 
capacity. 

Slow infiltration: 
medium available 
moisture capacity. 

Slow infiltration; 
medium available 
moisture capacity. 

Terraces and 
diversions 

Slow and moderately 
slow permeability ; 
gravelly material 
below a depth of 
2½ feet. 

Shallow to bedrock_ 

Seasonal wetness; 
seepage. 

Shallow to fine
textured material. 
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Waterways 

Slightly to moder
ately erodible i 
seeuage. 

Erodible; very low 
available moisture 
capacity; bedrock 
at a depth of less 
than 20 inches. 

Moderately erodible 
seasonal wetness. 

Moderately erodible 
seasonal wetness. 

Slow seepage___ _ _ Moderately erodible 
slow seE!page. 

Moderately slow 
permeability; sea~ 
sona.l high water 
table. 

Moderate infiltra- Not needed ..... Erodible; medium 
available moisture 
capacity; poorly 
drained. 

Moderate p,ermea
bility in subsoil; 
somewhat poorly 
drained, 

tion; medium 
available moisture 
capacity. 

Moderate infiltra- Not needed 
tion; high avail-
able moisture cav 
pa.city; somewhat 
poorly drained. 

Subiect to flooding 
seasonal high wa• 
ter table. 
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Soil and map aymbols 

Sloan: SI ___________ _ 

Strip mine spoil: Soc, SoE, SoF, SsC, SsE, 
SsF, StC, StD, StF, 

Tilsit: TIC, TIO _______________________ _ 

Trumbull : Tr 

Suitability 
for winter 

grading 

Poor: sub
ject to 
flooding; 
seasonal 
high 
water 
table. 

Fair: 3ea,
sonal high 
water 
table. 

Poor: sea• 
sonal high 
water 
table. 

SOIL SURVEY 

TABLE 6.-Enginee:ring interpretations 

Suscepti
bility to 

frost 
action 

High _ 

Suitability as source o:f-

Topsoil 
Sand and 

gravel Road fill 

. _ Good_______ Not suitable_ Poor: silty 
material. 

Highway 
location 

Subject to 
flooding; 
seasonal 
high water 
table; low 
stability; 
suscepti• 
ble to frost 
action. 

Low to Not suitable_ Not suitable _____________ Cuts and 
moderate. fills are 

needed; 
variable 
surface 
drainage. 

Moderate __ 

High .. ___ _ 

Good _____ _ 

Fair: low 
in oxganic
matter 
content. 

Not suitable, 

Not suitable . 

Fair: silty 
and clayey 
material; 
sandstone 
and shale 
at a depth 
of about 3 
or 4 feet. 

Poor: clay
ey ma
terial. 

Susceptible 
to some 
frost ac
tion; sand
stone and 
shale at a 
depth of 
about 8 or 
4 feet; 
slow seep
age in 
cuts. 

Seasonal 
high water 
table; low 
stability; 
high in 
content of 
plastic 
clay; dif
ficult to 
work. 

Wadsworth: WaA, WaB, WaC, WaC2 ______ Poor: sea- High·-····--- Good _______ Not suitable Poor: silty 
clay loam 
and clay 
loam, 

Seasonal 
high water 
table; 
highly sus
ceptible to 
frost ac~ 
tion; fair
ly easy to 
work. 

Wadsworth (moderately shallow variant): 
WbB. 

sonal high 
water 
table. 

Poor: sea
sonal high 
water 
table. 

Wallkill: We __________________________ Poor; silty 
and or
ganic ma
terial; 
commonly 
saturated. 

High Good ···---- Notsuitable. 

High ___ . Good _______ Notsuitable 

Poor: silty 
clay loam; 
shale at a 
depth of 20 
to 40 
inches. 

Poor in so
lum: silty 
material, 
Poor in 
substra
tum: or
ganic ma
terial. 

Upnermost 
material is 
fairly easy 
to work; 
shale at a 
depth of 
20 to 40 
inches; 
seasonal 
high water 
table. 

Silty ma~ 
terial to a 
depth of 
20 to 40 
inches; 
organic 
material 
below; 
very low 
stability. 
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Farm ponds 

Reservoir area 

Subjeet to flooding i 
seasonal high water 
table; .slow seepage. 

Embankments, dikes, 
and levees 

Fair to poor sta
bility; slow seep~ 
age; subject to 
piping. 

STARK COUNTY, OHIO 

Soil features affecting-

Agric.ultural 
drainage Irrigation 

Terraces and 
diversions Waterways 

Moderate permea
bility; seasonal 
high water table, 

Moderate in:filtra.. Not needed________ Not applicable. 
tion; hitth avail-
able moisture ca-
pacity; very poor 
natural drainage. 

66 

------------------- ------------------ ------------------ ------------------ ------------------

Slow seepage; bedrock 
at a depth of about 
3 or 4 feet. 

Seasonal high water 
table; slow seepage. 

Slow seepage; season
al high water table. 

ShallOw to shale ___ _ 

High water table; 
shallow to organic 
material; high 
seepage. 

Fair stability; slow 
seepage: sand
stone and shale at 
a depth of about 
S or 4 feet. 

Fair stability; :fair 
to poor compac
tion j excellent re
sistance to piping; 
clayey material. 

Good stability and 
comvaction; slow 
permeability when 
compacted, 

Good compact.ion 
and stability ; 
shale at a depth 
of 20 to 40 inches. 

Slow permeability 
in siltf material; 
not suitable in un
derlying organic 
material. 

Slow permeability; 
bedrock at a depth 
of about 3 or 4 
feet. 

Slow :permeability: 
seasonal high wa
ter table. 

Slow permeability; 
seasonal high wa
ter table. 

Slow permeabilityj 
seasonal high we.
tel." table; shale at 
a depth of 20 to 
40 inches. 

Moderate permea
bility in silty ma
terial; variable 
permeability in 
muck: high water 
table. 

Moderate infiltra
tion~ medium 
available moisture 
capacity. 

Slow infiltration: 
medium available 
moisture capacity. 

Slow infiltration; 
low to medium 
available moisture 
capacity. 

Slow infiltration; 
low to medium 
available mois
ture capac:ity; 
shale at a depth 
of 20 to 40 inches. 

Slow infiltration; 
high available 
moisture capaci
tv; very poor nat
ural dramage. 

Slow permeability; 
sandstone and 
shale at a depth 
of about 3 or 4 
feet. 

Not needed -------

Slow permeability __ 

Shallow to silty clay 
loam. 

Slow seepage. 

Slightly erodible; 
seasonal high wa
ter table; plastic, 
clayey material. 

Moderately erodible; 
seasonal high wa
ter table. 

Moderately erodible 
seasonal high wa 
ter table, 

Not needed _______ Nearly level; high 
water table. 
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Soil and rna.p symbols 

Wayland: Wd ______________________ _ 

Suitability 
.for winte-r 

grading 

Poor: sub
ject to 
flooding; 
seasonal 
high 
water 
table. 

Weikert: WeC, WeD, WeE2, WeF2 ________ Good: well 

Weinbach: WhA, Wh8, Wk ________ ·•-r----

(Urban land in mapping unit Wk is 
variable and is not included in the 
interpretation of that unit.) 

drained; 
siltstone 
and shale 
at a depth 
of less 
than 20 
inches. 

Poor: sea
sonal high 
water 
table: 
sandy and 
gravelly 
material 
below a 
depth of 2 
or 3 feet. 

Wellston: WIB, WIC -------------------- Good: well 
drained. 

Wheeling: WmA, WmB, WmC2, WrA, WrB, 
WrC, WrC2, WsD2. 

Willette: Wt _____________ _ 

Good: well 
Mained; 
sandy and 
gravelly 
material 
below a 
depth of 3 
feet. 

Poor: or
ganic ma
terial; 
commonly 
saturated. 

SOIL SURVEY 

TABLE 6.-Engineering interpretatiom 

Suscepti
bility to 

frost 
action 

Suitability as source of-

Topsoil 
Sand and 

gravel Road Jill 

High _______ Good _______ Not suitable .. Fait~ .silty 

Low ______ _ Poor: very 
channery 
material. 

material. 

Not suitable. Fair; very 
chann~ry 
matenal; 
bedrock at 
a depth of 
less than 
20 inches. 

High._. ___ Good ______ _ Good below a 
depth of 3 
feet. 

Fair in so
hnn: silt 
loam and 
silty clay 
loam. Good 
in substra
tum: 

Moderate ___ Good ______ Not suitable 

Low. _______ Good ________ Good below a 

High 

depth of 3 
feet. 

Fair to good Not suitable_ 
if mixed 
with min- -
eral ma-
terial; 
poor if 
used alone. 

sandy and 
gravelly 
material. 

Fair: silty 
material; 
sandstone 
and shale 
at depth of 
about 3 
feet. 

Fair in so
lum: silty 
matel'ial. 
Good in 
substra
tum: 
sandy and 
gravelly 
material. 

Not suitable 
in solum: 
organic 
material. 
Poor in 
substra
tum: clay
ey ma
terial. 

Highway 
location 

Subject to 
flooding; 
seasonal 
high water 
table; low 
stability: 
highly sus
ceptible to 
frost ac
tion, 

Very chan
nery ma
terial; 
siltstone 
and shale 
at a depth 
of less 
than 20 
inches. 

Somewhat 
poorly 
drained: 
stable ma
terial. 

Sandstone 
and shale 
at a depth 
of about 3 
feet; well 
drained; 
silty ma
terial. 

Sandy and 
gravelly 
material 
below a 
depth of 3 
feet; easy 
to work; 
moderate 
stability. 

Organic ma
terial to a 
depth of 20 
to 40 inch~ 
es; very 
low sta~ 
bility; 
muck must 
be removed 
from road-
bed. 

Wooster: WuB, WuC, WuC2, WuD2·, WuE2, 
WuF2, WvD. Good: well Moderate to Good______ _ Not suitable Fair: loamy Moderate 

drained. low. material. BUscepti-(Urban land, in mapping unit WvD is 
variable and is not included in the 
interpretation of that unit.) 

bility to 
frost ac
tion· ma
te:ri;l is 
easy to 
work; well 
drained. 
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of the soils-Continued 

Soil features affecting-

Farm ponds 

Reservoir area 

Subject to flooding; 
seasonal high water 
table; moderate to 
slow seepage; sand 
lenses in some 
places. 

High seepagej chan
nery material; silt
stone and shale at 
a depth of less than 
20 inches. 

Serumnal high wate? 
table; sandy and 
gravelly material 
below a depth 
of 3 feet. 

Slow seepage; sand
stone and shale at a 
depth of about 3 
feet. 

Moderate permeabili
ty in upper 8 feet; 
very porous below 
a depth of 3 feet. 

High water table; 
high seepage in or
ganic material. 

Embankments, dikes, 
and levees 

Fair compaction, 
slow permeability 
when eompaded; 
fair resistance to 
piping. 

Channery materialj 
moderate to rapid 
permeability if 
compacted j slight 
piping hazard. 

Fair to good ::ita
bility to a depth 
of 3 feet; sandy 
and gravelly ma
terial in substra
tum; pervious ma
terial. 

Fafr stability and 
compaction; slow 
seepage. 

Good stabi1ity and 
compaction; mod
erate permeability 
if compacted; 
sandy and gravel
ly material below 
a depth of 3 feet. 

Unstable; organic 
material in upper 
20 to 40 inches; 
clayey material 
below a depth of 
20 to 40 inches. 

. 

Agricultural 
drainage 

Moderate permea
bility; high water 
table. 

Moderately rapid 
permeability; 
siltstone and 
shale at a depth of 
less than 20 
inches. 

Moderately slow 
l)ermeability in 
subsoil; moderate
ly rapid permea
bility in substra
tum. 

Moderate permea
bility ; sandstone 
and shale at a 
depth of about 3 
feet. 

Moderate ~rmeabil
ity; good natural 
drainage. 

High water table; 
moderately slow 
permeability. 

Slow seepage . _____ _ Good stability and 
compaction i mod
erate seepage; 
slight piping haz
ard. 

Moderate perme
ability; well 
drained. 

Irrigation 

Subject to flooding-; 
poorly drained. 

Moderate. infiltra
tion ; very low 
available moisture 
capacity: silt
stone and shale 
at a depth of leas 
than 20 inches. 

Moderate infiltra
tion; medium 
available moisture 
c:apacity. 

Moderat.e infiltra
tionj medium 
available moisture 
capacity. 

Terraees and 
diversion! 

Moderate infiltra
tion; high avail~ 
able moisture ca
pacity; poor nat
ural drainage.. 

Siltstone and she.le 
at a depth of less 
than 20 inches, 

Short slopes: sea
sonal wetness. 

Sandstone and shale 
at a depth of 
about 8 feet. 

Waterways 

Poorly drained. 

Moderately erodible; 
very low available 
moisture capacity, 

Moderatelv erodible; 
seasonal wetness. 

Moderately erodible. 

Moderate infiltra
tion; medium 
available moisture 
capacity; very 
rapid permeability 
below a depth of 
3 feet. 

Well drained~ mod~ Moderately erodible. 
eratelv erodible. 

Variable infiltra
tion; high avail
able moisture ca
pacity: very poor 
natural drainage. 

Moderate infiltra
tion; hi"'h avail
able moisture ca• 
pacity. 

Not needed 

Steep fo some 
places; erosion 
hazard. 

High water table; 
organic material. 

:Moderately erodible. 
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Engineering classification systems 
Two systems of soil classification are in general use 

among engineers. Both are used in this soil survey. 
Many highway engineers classify soil material ac

cording to the system approved by the American As
sociation of State Highway Officials (AASHO ) (2). 
In this system soil material is placed in seven principal 
groups, designated A-1 through A-7. In group A-1 
are gravelly soils of high bearing capacity, or the best 
soils for road subgrade, and in group A-7 are the 
poorest soils, clays that have low strength when wet. 
Within each group the relative engineering value of 
the soil material is indicated by a group index num
ber. Group index numbers range from O for the best 
material to 20 for the poorest. They are shown in 
parentheses following the group symbol, for example, 
A---4(7), as is given for the surface layer of Canfield 
silt loam in table 4. 

Some engineers prefer to use the Unified classifica
tion sy~tem (15). In this system soils are grouped on 
the basis of texture, plasticity, and their performance 
as material for engineering structures. Soil material 
is i_dentifie_d as coarse grained ( eight classes), fine 
gramed (six classes), or highly organic. The classifi
cation of the soils tested according to the Unified sys
tem is given in table 4, and the estimated classifica
tion for most soils in the county is given in table 5 

The United States Department of Agriculture clas~ 
sifies soils according to texture, which is determined 
by the proportion of sand, silt, and clay in the soil 
material (13). The terms "sand", "silt" and "clay" 
are defined in the Glossary at the back of the survey. 

Except for some relatively minor modifications. the 
classification system of the Ohio Department of High
ways (see table 4) is identical to the AASHO classi
fication system. In the Ohio system an A-4 group is 
subdivided into A---4a and A---4b groups, and the A-6 
group is s!'bdivi~ed into the A-6a and A-6b groups. 
Anyone usmg this system should consult the Ohio De
partment of Hig-hways for a more detailed explanation 
of its soil classification system. 

Soil test data 

To help in evaluating the soils for engineering pur
poses, samples were taken from the soils of the Can
field, Chili, Fitchville, Geeburg, Luray, Sebring, Wein
bach, Wheeling, and Wooster series and were tested 
by the Ohio Department of Highways, in accordance 
with standard procedures of the American Association 
of State Highway Officials (AASHO). The test data 
obtained are given in table 4. Also shown in table 4 
is the classification of each sample according to the 
AASHO and the Unified systems, and according to 
the modified AASHO system used by the Ohio Depart
ment of Highways Testing Laboratory. 

The engineering soil classifications <riven in table 4 
are based on data obtained by mechanical analyses 
and by tests to determine liquid limit and plastic limit. 
The mechanical analyses were made by the combined 
sieve and hydrometer methods. The percentage of 
clay obtained by the hydrometer method should not 
be used in naming textural classes of soils. 

The tests for determining the liquid limit and plas
tic limit measure the effect of water on the consistence 
of the soil material. As the moisture content of a soil 
increases from a very dry state, the material changes 
from a semisolid to a plastic state. As the moisture 
content is further increased, the material changes 
from a plastic state to a liquid state. The plastic limit 
is the moisture content at which the soil material 
passes from a semisolid to a plastic state. The liquid 
limit is the moisture content at which the material 
changes from a plastic to a liquid state. The plasticity 
index is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of 
moisture content within which a soil material is plas
tic. Some silty and sandy soils are nonplastic; that 
is, they do not become plastic at any moisture con
tent. 

Table 4 also gives moisture-density data for the 
tested soils. If a soil material is compacted at a suc
cessively higher moisture content, assuming that the 
compactive efl'ort remains constant, the density of the 
compacted mater.ial increases until the optimum mois
ture content is reached. After that, the density de
creases with increase in moisture content. The highest 
dry density obtained in the compaction test is termed 
"maximum dry density." Moisture-density data are 
important in earthwork, for as a rule, soil material is 
most stable if it is compacted to about the maximum 
dry density when it is at approximately the optimum 
moisture content. 

Engineering properties of soils 

Table 5 gives estimated properties of soils impor
tant in engineering and lists estimated AASHO and 
Unified classifications. The textural terms for the 
horizons are those used by the U.S. Department of 
A!!'riculture. The estimates in table 5 are based on the 
test data in table 4 and on test data obtained from 
similar soils in other counties. Additional information 
useful to engineers is in the sections "Descriptions of 
the Soils" and "Formation and Classification of Soils." 

In table 5 the depth to the seasonal hi'!'h water table 
refers to the shallowest depth to which the water table 
rises in winter and spring. The water table may be a 
perched one or an ordinary ground water table. In 
estimating the depth of this water table, soil condi
tions immediately after heavy precipitation are not 
considered. In all soils, particularly sloping soils on 
uplands, the depth to the water table generally is 
greater late in spring, in winter, and in fall than the 
depth shown in table 5. 

Depth to bedrock varies considerablv in this countv. 
Man.v of the soils are more than 10 feet deep to bed
rock, but bedrock is at a depth of less than 2 feet in 
the Ramsey and Weikert soils. 

The column headed "Depth from surface" lists the 
depths that correspond to significant changes in tex
ture· in the technical profile described as tynicitl for 
the series. Some of the layers given in the technical 
profile have been combined. Soils having a profile that 
differs from the typical may have properties that vary 
from those shown. The depths given in table 5 for 
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mapping units that include Urban land apply only to 
undisturbed parts of the profile. 

Listed for the layers in table 5 are the estimated 
percentages of material that pass Nos. 4, 10, and 200 
sieves. The amount of material passing a No. 200 sieve 
determines whether soil material is coarse grained or 
fine grained. Also listed are the USDA textural classi
fication and the AASHO and Unified engineering 
classifications. 

Permeability refers to the downward movement of 
water through soil horizons that are saturated but 
occur above a true water table and can drain freely. 
The estimates are based on the texture, structure, and 
porosity of the soil and on infiltration tests and drain
age observations. Percolation of water through the 
surface layer of soils varies considerably and depends 
on land use, soil management, and the content of 
moisture. In table 5 permeability is estimated in inches 
of water percolation per hour. 

The available moisture capacity, estimated in inches 
per inch of soil depth, is the approximate amount of 
capillary water in a soil that is wet to field capacity. 
When the soil is air dry, this amount of water wets 
the soil material to a depth of 1 inch without deeper 
percolation. Available moisture capacity is the maxi
mum amount of water that a soil can hold available 
for use by plants. For medium-textured and tine-tex
tured soils, the estimated values listed are based on the 
difference in percentage of moisture retained at 1/3 and 
15 atmospheres of tension. For sandy soils, the esti
mated values are based on the difference between 1 /10 
and 15 atmospheres of tension. For compact glacial 
till and fragipans, the estimated values listed in table 
5 are lower than normal for a given texture. Because 
the increased bulk density in compact layers reduces 
the penetration of roots, all of the stored moisture is 
not available to plants. 

In table 5 reaction is given in pH values that in
dicate degree of acidity or alkalinity. The values are 
based on many field tests made during the survey. 
Reaction is defined in the Glossary at the back of this 
publication. 

Shrink-swell potential indicates the volume change 
of soil material expected with a change in moisture 
content. Ratings are low, moderate, and high. If 
shrink-swell potential is rated high, use for building 
foundations or some other engineering structure is 
seriously limited. 

In table 5 the ratings for corrosion potential for 
steel or concrete are low, moderate, or high. These 
ratings indicate the effects that solvents in a soil have 
in corroding uncoated steel and untreated concrete 
pipes. The rating for steel is based on soil texture, 
drainage, and total acidity. Electrical resistance is not 
considered. The corrosion potential for concrete is 
based on soil texture and the nH value. The rlltin<rs 
are for concrete that has not been mixed specifically 
for corrosion resistance. 

Engineering interpretations of soils 

In table 6, the soils of Stark County are rated ac
cording to their suitability for winter grading, sus-

ceptibility to frost action, and suitability as a source 
of topsoil, sand and gravel, and road till. In addition, 
the table lists soil features that affect location of high
ways and the construction and maintenance of farm 
ponds, drainage systems, irrigation systems, terraces 
and diversions, and waterways. The interpretations 
are based on the estimated soil properties shown in 
table 5, on the test data shown in table 4, and on field 
experiences. Following are explanations of the data in 
the columns of table 6. 

Suita,bility for winteJr gra,ding.-Because of wetness, 
plasticity, or susceptibility to frost action, many of 
the soils in the county are poorly suited to winter 
grading. 

Susceptibility to frost action.-Silt loams, silty clay 
loams, tine sandy loams, and mucks that are wet most 
of the winter are the most susceptible to damaging 
frost action and are rated high in table 6. 

Suitability as sowrce of topsoil.-The thickness, tex
ture, and natural fertility of the surface layer deter
mine suitability of a soil for use as a topdressing. 
Unless noted otherwise, only the surface layer of the 
soil is considered in this rating. 

Sand a,nd gravel.-Al! areas of a soil rated good for 
sand and gravel may not be sources that are suitable 
for commercial development, but a soil rated good is 
more likely to be suitable for such development than 
soils rated poor or fair. 

Suitability as source of roa,d fiU.-Well-graded, 
coarse materials or a mixture of clay and coarse
grained materials are suitable as a source of road fill. 
Highly plastic, clayey soils, poorly graded, silty soils, 
and organic soils are difficult to compact and are not 
suited as road fl.II or are poorly suited. 

Highwa,y loca,tiow.-Soil features that affect the 
location of highways include the depth to rock, a high 
water table, steep slopes, slippage of soil material, 
flooding, plastic soil material, and susceptibility to 
frost action. 

Farm ponds.-The sealing potential of the soil 
material is the main factor affecting the reservoir area 
of farm ponds, though depth to bedrock and suscepti
bility to flooding are also important. Stability, ease· or 
difficulty of compaction, and permeability of soil 
material affect construction and maintenance of the 
embankments of farm ponds, low dikes, and levees. 
Permeability is for soil material compacted at about 
the optimum moisture content. 

Agricultura,I dminage.-The soil features are des
cribed relative to their natural drainage, their in-place 
permeability, and the presence of a high water table. 

Trrination.-The rate of water intake, permeability, 
natural drainage, and available moisture capacity are 
properties that affect irrigation. Slope and susceptibil
ity to erosion are also important. 

Terraces a,rul. diversions.-Slope and erodibility of 
the soil are the main features that affect terraces and 
diversions, though depth to rock and a seasonal high 
water table are also important. Terraces are not need
ed on nearly level soils. Steep soils are not well suited 
to terracing. Special care is needed where diversions 
are constructed on highly erodible soils. 
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. Waterways.-Erodibility, available moisture capac
ity, and bedrock near the surface are among the soil 
features affecting establishment of waterways. 

Figure 8..-A housing development on a CanfleJd silt loam. This 
is a fringe area where town and cou.ntry land uses are mixed. 

classes, which are explained in the subsection "Capa
bility Grouping." Erosion, flooding, slope, wetness, 
droughtiness, stoniness, and depth to bedrock were 
considered in making these ratings. Cultivated crops 
are rated in table 7 to aid land use planners when 
they consider whether or not farming is the most suita
ble use for a particular area. Where it is decided to 
take cropland for residential or industrial use, the 
decision generally is irreversible. After the change is 
made the land is no longer a source of food. 

Homesite locations.-The ratings in table 7 are for 
houses of three stories or less that have a basement, 
but the ratings also apply to sites for light indus
trial, commercial, and institutional buildings of three 
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stories or less that have a basement. The main features 
that limit the use of soils as homesites are the hazard 
of flooding, slope, a seasonal high water table the 
depth to and kind of bedrock, natural drainage' and 
stoniness of the soil surface. Not considered 'is a 
method for disposing of sewage. 

Flooding is a severe hazard when it occurs Build
ings constructed on naturally wet soils probably will 
have wet basements unless adequate drainage is pro
vided. The soils in many areas of the county are poorly 
drained or somewhat poorly drained. In many areas 
tile drains and open ditches have been installed on 
the naturally wet soils so that they can be used for 
farming, but excavations for houses or other structures 
can disrupt these systems. Soils that have poor na
tural drainage and a high content of silt generally 
are poor sites for building foundations because the 
soil material is S?ft and compressible. Excavating for 
basements and rnstalling underground utility Jines 
are difficult and expensive on soils that are shallow 
to bedrock. 

Disposal of sewage effeuent.-Because the installa
tion of community systems for disposing sewage has 
not kept pace with the need in Stark County, the 
number of individual sewage systems is increasing 
rapidly. The proper functioning of these systems de
pends on the characteristics of the soils. On some soils 
the infiltration of effluent is at a rate that is satis
factory for the operation of septic tanks, but the 
use of some soils for this purpose is severely limited 
by flooding, by somewhat poor drainage to very poor 
drainage, or by slow permeability. Among the features 
that affect the degree of limitation are permeability, 
depth to the water table, depth to and kind of bedrock, 
slope, and the hazard of flooding. 

If filter fields for septic tanks are located on steep 
soils, seepage downslope mav be a problem. Septic 
tanks and sewage lines are difficult to install on soils 
that are shallow to bedrock. A restrictive layer in 
some ~oils, such a!' solid rock or a dense, compact 
layer, mterferes with adequate filtration and the re
moval of effluent. Some very poorly drained to some
what poorly drained soils have a high water table for 
long periods. 

Some of the soils in the county are underlain by 
sandy or gravelly material or by cracked and creviced 
bedrock through which effluent that is inadequately 
filtered can contaminate the ground water or nearby 
springs, lakes, or streams. 

f!ewage !o,goons.-Sewage lagoons are ~hallow ponds 
built to dispose of sewage through oxidation. They 
may be needed in an area if septic tanks or a central 
sewage system is not feasible or available. Among the 
features that control the degree of limitation are the 
texture of the soil material, a hazard of flooding, de
gree of slope, depth to bedrock, permeability, and the 
water table. 

Lawns, landscaping, and golf fairways.-In most 
areas developed for homes and golf coursP.s, the na
tural surface soil, or topsoil, can be used for lawns, 
flowers, shrubs, and trees and should be saved. It can 
be removed from the site, stored until construction 

and grading are completed, and then returned. The 
natural surface soil from areas graded for streets 
also can be saved and used for lawns and fairways. 
Among the soil properties that determine whether a 
good lawn or golf fairway can be established are 
natural drainage, degree of slope, depth to bedrock, 
texture of the surface soil, stoniness and rockiness, 
and hazard of flooding. 

Streets and parking lots.-The ratings in table 7 
are for soils used for streets and parking lots in re
sidential areas where traffic is not heavy. Considered 
in estimating the ratings were the hazard of flood
ing, slope, depth to and kind of bedrock, depth to 
the water table, and the degree of stoniness. The 
estimated soil properties and soil features that are 
important in designing, constructing, and maintaining 
highways are given in the subsection "Engineering 
Uses of Soils." 

Athletic fields and other intensive play areas.
Properties to consider when selecting sites to be used 
as athletic fields and other intensive play areas include 
natural drainage, slope, depth to the water table, 
depth to and kind of bedrock, permeability, degree 
of stoniness, the hazard of flooding, and the texture 
of the surface soil. In table 7 the use of fill material 
from other areas was not considered in the ratings. 
Soils on flood plains can be used as ball diamonds, 
picnic areas, and other intensive play areas that are 
not subject to costly damage by floodwater and that 
are not used during normal periods of flooding. The 
ratings given in table 7 for streets and parking lots 
are also important when considering the use of soils 
for tennis courts. 

Parks and other extensive play areas.-Parks and 
other extensive play areas can be located on many 
kinds of soils that have severe limitations for most 
other uses. Flood plains, for example, can be safely 
developed as extensive play areas. Many areas along 
streams are scenic and, because of their linear shape, 
can be used by a relatively large number of people. 
Considered in rating the soils for parks and other 
extensive play areas were the hazard of flooding, de
gree of stoniness and rockiness, degree of slope, tex
ture of the surface soil, and depth to the water table. 

Campsites.-Sites suitable for tents and trailers 
should be located in areas suitable as unsurfaced park
ing lots for cars and camping trailers. Properties to 
consider when selecting campsites are a hazard of 
flooding, a seasonal high water table, permeability, 
the degree of slope, and soil texture. Wetness is the 
major factor that affects the degree of limitation for 
campsites. Soils that have slopes of less than 12 per
cent are the most desirable for use as tent campsites, 
but trailers require less sloping soils than tents. Soils 
having a medium-textured surface layer have fewer 
limitations to use as campsites than the very clayey 
or very sandy soils. 

The ratings given in table 7 for the disposal of 
sewage effluent are also important when considering 
the use of soils for campsites. 

Sanitary land fills.-Among .the properties affecting 
the use of soils for the trench type of sanitary land 
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TABLE 7.-Ei,timated degree and kinds of 
[Not rated in this table are Borrow pits, Cut and fill land1 Gravel pits, Made land, 

Soil series and map 
symbols 

Alluvial land: 

Ad -------------------

Arkport: 

Cultivated cropa 

Severe: subject 
to flooding; 
stoniness. 

Sites for homes 
of 2 stories 

or less 1 

Severe: subject 
to flooding. 

Disposal of 
sewage 
effluent 

Severe: subject 
to flooding. 

Ar8 ------------------- Slight_ ...•. ___ . _ Slight___________ Slight' __ _ 

ArC ------------------- Moderate: slope; Moderate: slope ... 
erosion hazard. 

Moderate: slope 

ArD ------------------- Severe: slope; Severe~ slope _ _ _ Severe: slope __ _ 
erosion hazard. 

Bogart: 
BgA, BoA --------------· Slight. ________ .. 

BgB, 808 ______________ Slight 

BoC ------------------ Moderate: alopei 
erosion hazard. 

Brooke: 

Moderate: 
seasonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Moderate~ 
seasonal high: 
water table; 
slope, 

BwC2 Moderate: slope; Severe: 20 to 36 
erosion hazard. inches to 

limestone. 

BwE2 ----------•------- Severe: slope; 
e:rosion hazard. 

Severe: 20 to 86 
inches to 
limestone; 
slope. 

Canadice: 
Ca -------------------- Severe: wetness . Severe : seasonal 

high water 
table. 

Canfield: 
CdA 

CdB 

Slight ___________ Moderate: 
seasonal high 
water table. 

--·------------ Slight ___________ Moderate: 
seasonal high 
water table. 

CdC, CdC2 ____________ Moderate: slope; Moderate: 
seasonal high 
water table 
slope. 

erosion hazard. 

Moderate: 
seasonal high 
water table,2 

Moderate: 
seasonal high 
water table.1 

Moderate: 
seasonal high 
water table; 
slope.2 

Severe : slow 
permeability; 
20 to 36 inches 
to limestone. 

Severe: slow 
permeability; 
slope i 20 to 36 
inches to 
limestone. 

Severe : very 
slow per
meability; 
seasonal high 
water table. 

Severe: 
moderately 
slow 
permeability. 

Severe: 
moderately 
slow 
permeability. 

Severe: 
moderately 
slow 
permeability. 

Sewage lagoons 

SE'vere: subject 
to flooding. 

Severe: rapid 
permeability. a 

Severe-: rapid 
permeability: 
slope.:i 

Severe: rapid 
permeability; 
slope.~ 

Severe: rapid 
permeability in 
substratum.2 

Severe: rapid 
permeability in 
substratum.2 

Severe: rapid 
permeability in 
su betratum; 
slope.s 

Severe : · slope; 
20 to 36 inches 
to limestone. 

Severe; slope; 
20 to 36 inches 
to limestone. 

Slight -----·-··· 

Lawns, land~ 
scaping. and 
golf fairways 

Severe: subject 
to flooding. 

Severe: low 
available mois
ture capacity. 

Severe: low 
available mois
ture capacity. 

Severe: low 
available mois
ture eapacity. 

Slight __________ _ 

Slight.----_ - . 

Moderate: slope 

Moderate to 
severe: medi
um to low 
available mois
ture capacity. 

Severe: low 
available mois
ture capacity; 
slope. 

Severe: seasonal 
high water 
table. 

Slight ___________ Slight.. ________ _ 

Moderate: elope_ Slight _________ _ 

Severe: slope __ Moderate: slope _ 
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STARK COUNTY, OHIO 

limitations for town a,n,J country planning 

Quarries1 Strip mine spoil, Urban land, and the 16 complexes that include Urban land] 

Streets and 
parking lots 

Severe: sub-
ject to flooding. 

Athletic fields 
and other 
intensive 

play areas 

Severe: sub
ject to flood
ing; coarse 
fragments. 

Parks arid CB.mpsites 
otherexten.sive f--------~----------' 

-play areas Tents Trailers 

Severe : sub
ject to flood
ing; coarse 
fragments. 

Severe: sub-
ject to flooding. 

Severe: subject 
to :flooding. 

Sanitary 
land fills 

Severe: sub
ject to flood
ing.3 

73 

Cemeteries 

Severe: sub
ject to flooding. 

Moderate: Moderate: Slight _ - ------- SHght __ - - - - Moderate: 
slope. slope. slope, 

Severe: per- Slight. 
meable s:andy 

Severe: slope __ 

Severe: slope __ 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water tablet 
slope, 

Severe : slope __ 

Severe : 20 to 36 
inches to lime-

. stone; slope. 

Severe: 20 to 36 
inches to -lime
stone; slope. 

Severe : sea
sonal high 
water table. 

Moderate : sea
sonal high 
water table. 

Moderate:: sea
scmal high 
water table; 
slope. 

Severe: slope __ 

Severe: slope __ 

Moderat.e: sea
sonal hi~h 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Moderat.e: 
slope. 

Severe: slope __ 

Slight _________ _ 

Slight _________ _ 

Severe: slope . _ Moderate: 
slope. 

Severe: 20 to 
36 inches to 
limestone; 
slope; slow 
permeability, 

Severe : 20 to 
36 inches to 
limestone; 
slope; slow 
permeability. 

Severe: very 
slow vermea
bility~ sea
sonal high 
water table. 

Moderat.e: sea
sonal high 
water table; 
moderately 
slow perm.ea• 
bility. 

Moderate: sea
sonal high 
water table; 
moderately 
slow permea~ 
bility; slope. 

Moderate: 20 
to 36 inches to 
limestone: 
elope; texture. 

Severe: slope _ 

Severe: sea
sonal high 
water table. 

Slight 

Slight ________ _ 

rsevere : slope _ _ Severe: slope _ _ Moderate: 
slope. 

Moderate: 
slope. 

Severe: elope - -

Moderate: sea .. 
sonal high 
wo.te:r table. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Moderate: 
slope. 

Severe: .slope 

Severe: slope 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table: 
slope. 

Severe : slope _ 

Severe: slope _ 

material. 
Severe: per- Moderat.e: slope 

meable sandy 
material. 

Severe: slope; Severe: slope. 
penneable 
sandy material. 

Severe: rapid 
permeability 
in substratum. 

Severe: rapid 
permeability 
in substratwn. 

Severe: rapid 
permeability in 
substratum. 

Severe: 
inches 
stone. 

20 to 36 
to lime-

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope/,. 

Severe: 
inc.hes 
stone. 

20 to 36 
to lime 

Severe: slope _ _ Severe: slope _. Severe: 20 t.o 36 
inches to lime
stone: slope. 

Severe: 20 to 36 
inches to lime
stone: slope. 

Severe: sea
sonal high 
water table; 
very slow per
meability, 

Moderate: mod
erately slow 
permeability; 
seasonal high 
water table. 

Moderate: 
moderately 
slow permea-~:!5 i hf~-
water table. 

Moderat.e: 
moderately 
slow permea
bility; sea
sonal high 
water table; 
slope. 

Severe : sea~ 
sons.I high 
water table; 
very slow 
permeability. 

Moderate: 
moderately 
slow permea
bility; sea
sonal high 
water table. 

Moderate: 
moderately 
slow permea
bility; sea
sonal high 
water table. 

Severe: sea
sonal high wa .. 
ter table; clay
ey material. 

Moderate: sea
sonal high wa
ter table. 

Moderate: sea
sonal high 
wa t.er ts.b]e. 

Severe: SlolJe _ _ Moderate: sea
sonal hig-h 
water table; 
slope. 

Severe! sea
sonal high 
water table; 
very slow per 
meability. 

:Moderate: mod 
erately slow 
permeability i 
seasonal hjgh 
water table. 

Moderate: mod
erately slow 
permeability; 
seasonal high 
water table.. 

Moderate; mod 
erately slow 
permeability; 
seasonal high 
water table; 
slope. 
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TABLE 7.-Estimated degree and kinds of limitations 

Soil series and map 
symbols Cultivated crops 

CclD, CdD2 _____________ Severe: slope; 
erosion hazard. 

CIB ------------- ___ Slight __________ _ 

Sites fol" homes 
of 3 stories 

or less 1 

Severe: slope __ _ 

Severe: 20 to 40 
inches to silt
stone and shale. 

Disposal of 
sewage 
effluent 

Severe: 
moderately 
slow per
meability; 
slope. 

Severe: 20 to 40 
inches to silt
stone and 
shale. 

CfC -·------------------ Moderate: slope; Severe: 20 to 40 
erosion hazard. inches to silt

stone and shale. 

Severe: 20 to 40 
inches to silt
stone and 

Carlisle: 
Ch -------------- Moderate! 

wetness. 

Chagrin: 
Ck, Cm ---------------- Slight .. _. 

Chili: 

Severe: organic 
material; high 
water table; 
soft material. 

Severe: subject 
to flooding. 

shale. 

Severe: organic 
material; high 
water table: 
soft material.2 

Severe: subtect 
to flooding. 

CnA, CpA _____________ Slight_ __________ Slight. __________ Slight' _________ _ 

CnB, CpB -------------- Slight .. ___ .. _ _ _ _ Slight _______ - - _ _ Slight' 

CoC, CoC2, CpC, CpC2 __ Moderate: slope; Moderate: slope __ Moderate: 
erosion hazard. slope! 

Co02, CoE2 _.._ _________ Severe: slope; 

CvF2 
( Limitations to use of 

Conotton soil in this 
mapping unit ar.e the 
same as for Cllili.) 

Conotton: 
CwA 

erosion hazard. 

Severe: slope; 
erosion hazard. 

Moderate: 
droughty. 

CyB ------------------ Moderate: 
drought:,. 

Severe: slope _ _ _ Severe: slope" __ 

Severe: slope _ _ _ Severe~ slope a __ 

Slight ___________ Slight'--------·--

Slight ___________ Slight' _________ _ 

Sewage lagoons 
Lawns, Jand
seaping, and 

golf fairways 

Severe: slope _ _ _ Severe: slope __ 

Severe t 20 to 40 
incheg to silt
stone and shale. 

Severe : 20 to 40 
inches to silt
stone and shale; 
slope. 

Severe: organic 
material: high 
water table; 
soft material.2 

Severe: subject 
to tiooding.1 

Severe : very 
rapid permea
bility in sub
stratum.' 

Severe: very 
rapid permea
bility in ,ub
stratum.'" 

Severe : very 
rapid permea
bility in sub
stratum ; s1ope.2 

Severe: very 
ral?id permea
bility in ,ub
stratum; slope.11 

Severe: very 
rapid permea
bility in sub
stratum; slope.~ 

Severe t 2 very 
rapid permea
bility in sub
stratum. 

Severe : ' very 
rapid permea
bility in sub
stratum. 

Moderate: 20 to 
40 inches to silt
stone and 
shale; medium. 
available mois
ture capacity. 

Moderate: 20 to 
40 inches to silt
stone and 
shale; medium 
available mois
ture capacity; 
slope. 

Severe: organic 
material: high 
water table; 
soft material. 

Sevei:e ! subject 
to flooding. 

Moderate: medi
um available 
moisture ca• 
pacity. 

Moderate: medi
um available 
moisture ca
pacity. 

Moderate: medi
um available 
moisture ca
pacity; slope. 

Severe: elope __ _ 

Severe: low 
available mois
ture capacity; 
slope. 

Severe: very low 
available mois
ture capacity. 

Severe: very low 
available mois
ture capacity. 
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for town and country planning-Continued 

Streets and 
parking lots 

Athletic fields 
and other Parks and Campsites 
intensive other extensive 1--------~--------I 
play areas play areas Tents Trailers 

Sanitary 
land fills Cemeteries 
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Severe: slope _ _ Severe: elope____ Severe: slope __ Severe: slope __ Severe! slope __ Severe: slope __ Severe: slo:pe. 

Severe: 20 to 
40 inehea to 
siltstone and 
shale. 

Severe: 20 to 
40 inches to 
siltstcne and 
shale; slope. 

Severe: or
ganic mate
rial; high 
water table; 
soft material. 

Severe : subject 
to :flooding. 

Severe : 20 to 
40 inches to 
siltstone and 
shale. 

Severe: 20 to 
40 inches to 
siltstone and 
shale; slope. 

Severe: or
ganic mate
rial; high 
water table; 
soft material. 

Moderate~ ... 
subject to 
flooding. 

Moderate: 20 
to 40 inches to 
siltstone and 
shale. 

Moderate : 20 
to 40 inches to 
siltstone and 
shale; slope. 

Severe: or
ganic mate
rial; high 
water table; 
soft material. 

Moderate:' 
subject to 
:flooding. 

Moderate: 
moderately 
slow permea
bility; seasonal 
high water 
table. 

Moderate! 
moderately 
slow permea
bility; sea
sonal high 
water table; 
slope. 

Severe: or
ganic mate
rial i high 
water table; 
soft material. 

Severe: sub-
ject to flooding. 

Moderate: 
moderately 
slow permea
bility; sea
sonal high 
water table; 
elope. 

Severe: slope __ 

Severe: or
ganic material; 
high water 
table; soft ma
terial. 

Severe: sub
ject to flood
ing. 

Slight _________ Slight __________ Slight __________ Slight ______ . ___ Slight - --- ------

Moderate: 
slope. 

Moderate: 
slope. 

Slight __________ Slight __________ _ 

Severe: 

Severe: 

Severe: 

slope __ Severe: slope __ Moderate: 
slope. 

slope __ Severe: slope __ Severe: slope __ 

slope __ Severe~ slope ~ _ Severe: slope __ 

Moderate: 
slope. 

Severe: slope __ 

Severe: slope __ 

Moderate: 
slope. 

Severe: slope 

Severe: slope __ 

Severe: slope ... 

Severe : 20 to 40 
inches to silt
stone and 
shale. 

Severe: 20 to 40 
inches to silt
stone and shale. 

Severe: or
ganic material; 
high watel" 
table; soft 
material." 

Severe: sub
ject to flood
ing.' 

Severe: 20 to 40 
inches t.o silt
stone and shale. 

Severe: 20 to 40 
inches to silt
stone and shale 

Severe: or ... 
ganfo material 
high water 
ta.ble; soft 
material. 

Severe: sub
ject to flood
ing. 

Severe: very Slight. 
rapid nenne-
ability in sub
stratwn.11 

Severe: very 
rapid perme
ability in sub
stratum.' 

Severe: very 
rapid perme
ability in eub
stratum.9 

Severe: slzye; 
very rap1 per-
meability in 
substratum." 

Severe : slope; 
very rapid per-
meability in 
substratum.1 

Slight. 

Moderate: 
slope. 

Severe: slope. 

Severe: slope, 

Slight _______ _ Moderate: very 
low available 
moisture ca
pacity. 

Slight _____ _ Slight _________ Slight ________ _ Severe: very 
ral)id perme
ability in sub
soil and sub
stratwn. 

Slight. 

Moderate: 
slope. 

Moderate: tex
ture; slope. 

Moderate; 
gravelly sur
face. 

Moderate: 
gravelly sur
face. 

Moderate: 
slope: texture 
surface layer. 

Severe: very 
rapid perme
ability in sub
soil and sub
stratum. 

Slight. 
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Soil series and map 
symbols Cultivated crops 

eye ------------------ Model'ate: 
draughty. 

CyD2. CyE2 Severe: slope i 
erosion hazard. 

Dekalb: 
DkB __________________ Slight ___ . __ . ___ _ 

DkC __________________ Moderate: slope; 
erosion hazard. 

DkE2, DkF2 ------------ Severe: slope; 
el'Osion hazard. 

Edwards~ Ed ____________________ 
Moderate: 

wetness. 

Fitchville: 
FcA ------------------ Slight--------·--

FcB __________________ Slight 

Fee _____________ _ Moderate: slope; 
erosion hazard. 

Geeburg: 
GbC2 Severe: slope: 

e-rosion hazard. 

GbE2 ------------------ Severe: slope; 
erosion hazard. 

SOIL SURVEY 

TABLE 7.-Estimated degree and kinds of limitations 

Sites for homes 
of 3 stories 

or less 1 

Moderate : slope __ 

Disposal of 
sewage 
effluent 

Moderate:, slope_ 

Severe: slope _ _ _ Severe: " slope __ 

Severe: 24 to 40 
inches to 
sandstone. 

Severe : 24 to 40 
inches to 
sandstone. 

Severe: 24 to 40 
inches to 
sandstone; 
slope. 

Severe: organic 
material; high 
water table; 
soft material. 

Severe; seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Moderate: 
seasonal high 
water table; 
higb ehrink
swell potential; 
slope. 

Severe : seasonal 
high water 
table; slope; 
high shrink
swell potential. 

Severe : 24 to 40 
inches to 
sandstone. 

Severe: 24 to 40 
inches to 
sandstone, 

Severe: 24 to 40 
inches to 
sandstone; 
slope. 

Severe: organic 
material; high 
water table: 
soft 
material.2 

Severe: moder~ 
ately slow 
pel'meability. 

Severe: moder
ately slow 
permeability. 

Severe : moder
ately slow 
permeability. 

Severe: very 
slow 
permeability. 

Severe: very 
slow perme
ability i slope. 

Sewage lagoons 

Severe: 7 very 
rapid permea
bility in sub
stratum; slope. 

Severe; ' very 
rapid permea
bility in substra
tum; slope. 

Severe: 
inches 
stone. 

24 to 40 
to sand-

Severe: 24 to 40 
inches to sand
stone_; slope. 

Severe: 24 to 40 
inches to sand-
st.one: slope. 

Severe~ organic 
material; high 
water table; 
soft material.2 

Slight ___________ 

Moderate: slope _ 

Severe: slope __ _ 

Severe: slope __ _ 

Severe: slope 

Lawns, land
scaping, and 

golf fairways 

Severe: very low 
available mois
ture capacity. 

Severe: very low 
available mois
ture capacity; 
slope. 

Severe: low 
available mois
ture capacityj 

Severe: 
inches 
stone; 

Severe: 

24 to 40 
to sand
elope. 

low 
available mois-
ture capacity; 
slope. 

Severe: organic 
material; high 
water table. 

Moderate: sea-
sonal high 
water table. 

Moderate: sea
eonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Moderate: 
slope; hhrh 
clay content; 
very slow 
permeability. 

Severe: low 
available mois
ture capacity; 
slope. 
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for town and country planning-Continued 

Streets and 
parking lots 

Severe : slope 

Athletic fields 
and other 
intensive 

play areas 

_ _ Severe: slope 

Parks and Campsites 
other extensive f----------.------~ 

play areas Tents Trailers 

__ Moderate: Moderate: Severe: slope_ 
slope; slope; 
gravelly gravelly sur-
surface, faee. 

!severe: slope _ - Severe t slope _ _ Severe: slope _. Severe : slope _ _ Severe: slope 

Severe: 24 ro 
40 inches to 
sandstone~ 

Severe: 24 to 
40 inches to 
sandstone; 
slope. 

Severe: 24 to 
40 inches to 
sandstone; 
slope. 

Severe: or
ganic mate
rial;, high 
water table; 
soft material. 

Severe: sea
sonal high 
water table; 
highly suscep
tible to frost 
heaving; soft 
and compres
sible. 

~evere: sea
sonal high 
water table; 
highly suscep. 
tible to frost 
heaving; soft 
and compres
sible. 

Severe : slope; 
highly suscep
tible to frost 
heaving~ sea
sonal high 
water table, 

Severe: 24 to 
40 inches to 
sandstone. 

Severe: 24 to 
40 inches to 
sandstone; 
slope, 

Severe: 24 to 
40 inches to 
sandstone; 
slope. 

Severe: or
ganic mate
rial; high 
water table. 

Severe: sea
sonal high 
watel" table. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table; 
slope. 

Severe: 
. 

slope _ _ Severe: very 
slow permea
bility; slope. 

Severe: slope _ _ Severe: very 
slow permea
bility; slope. 

Moderate: 24 
to 40 inches to 
sandstone. 

Moderate: 24 
to 40 inches to 
sandstone; 
slope. 

Slight _________ Moderate: 

Moderate: 
slope. 

slope. 

Severe: slope _ 

Severe: slope _ _ Severe: slope _. Severe: slope _ 

Severe: or
ganic mate
rial; high 
water table. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Moderate: 
slope. 

Severe: a:lope .. 

Seveie: or
ganic ma
terial; high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: very 
slow permea
bility. 

Severe: sea
sonal high 
water table; 
very slow per• 
meability; 
slope. 

Severe: or
ganic material 
high water 
ta.hie. 

Seve-re: sea
sonal high 
water table. 

Severe: aea• 
sonal high 
water t.able. 

Severe: sea
sonal high 
water table; 
slope. 

Severe~ very 
slow permea
bility; slope. 

Severe: sea
sonal high 
Water table; 
very slow per
meability; 
slope. 

Sanitary 
land fills 

Severe! very 
rapid perme
ability in sub~ 
soil and sub-
.1,jtratum. 
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Cemeteries 

Moderate: slope. 

Severe: slope; Severe: slope. 
very rapid per-
meability in 
subsoil and 
substratum.~ 

Severe: 
inches 
stone. 

24 to 40 
to sand-

Severe: 24 to 40 
inches to sand
stone. 

Severe: 24 to 40 
inches to sand
stone; slope. 

Severe: or
ganic material; 
high water 
table; soft 
material.:i 

Severe: sea
sonal high wa
ter table; sub
ject to ponding. 

Moderate: sea
sonal high wa• 
ter table. 

Moderate: sea
sonal high 
water table; 
slope. 

Severe: clayey 
material. 

Severe: sea• 
sonal high 
water table; 
slope. 

Severe: 24 to 40 
inches to sand
stone. 

Severe: 24 to 40 
inches to sand 
stone. 

Severe: 
inches 
stone; 

24 to 40 
to sand 
slope. 

Severe: or
ganic material 
high water 
table; soft 
material. 

Severe: sea
sonal high 
water table. 

Severe: sea .. 
sonal high 
water table. 

Severe~ sea
sonal high 
water table. 

Severe: sea
sonal high 
water table; 
very slow per
meability. 

Severe: sea
sonal high 
water table; 
very slow per
meability; 
slope. 
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Soil series and map 
symbols 

Gilpin: 
GdB 

GdC ________________ _ 

GdD ________________ _ 

Ginat: 

Cultivated CTOps 

Slight __________ _ 

Moderate: slope i 
erosion hazard. 

Severe: slope; 
erosion hazard. 

Ge ------------------- Moderate: 
wetness, 

Glen:ford: 
GIA, GIB ______________ Slight _________ _ 

GfC, GfC2, GfD2 ________ Moderate: slope; 
erosion hazard. 

Keene: 

Sites tor homes 
of 3 stories 

or less 1. 

Moderate: 20 to 
36 inches to 
siltstone. 

Moderate: 20 to 
36 inches to 
siltstone. 

Severe: 20 to 36 
inches to 
siltstone ; slope. 

Severe: seasonal 
high water 
table. 

Moderate: 
seasonal high 
water table; 
soft material 
when wet. 

Moderate: 
seasonal high 
water table; 
slo_pe. Severe on 
FfD2: slope. 

KeB ------------------ Slight _ _ _ _ _ _ _ _ _ __ Moderate: 
seasonal high 
water table. 

KeC, KeC2 ____________ Moderate: slope; 
erosion hazard, 

KeD, KeD2, KeE ________ Severe: slope; 
erosion hazard. 

Killbuck: 
Kk -------------------- Moderate: 

wetness. 

Latham: 
LaB -·-----------------

Lac, LaC2 _____________ _ 

Moderate~ elopej 
erosion hazard. 

Severe : stone; 
erosion hazard. 

Moderate: 
seasonal high 
water table; 
slope. 

Severe: slope __ _ 

Severe: subject 
to flooding. 

Severe: 24 to 40 
inches to shale. 

Severe: 24 to 40 
inches to shale. 

TABLE 7.-Estimated degree and kinds of limitations 

Disposal of 
sewage 
effluent 

Severe: 20 to 86 
inches to silt
stone. 

Severe: 
inches 
stone, 

Severe: 
inches 
stone: 

20 to 86 
to silt-

20 to 36 
to silt
alope: 

Severe: mod
erately slow 
penneabi1ity; 
seasonal high 
water table.2 

Severe: moder~ 
ately slow 
permeability. 

Severe: moder
ately alow 
permeability; 
alope on GfD2, 

Severe: slow 
permeability; 
clay shale 
substratum, 

Severe: slow 
permeability; 
clay shale 
substratum. 

Severe: slow 
permeability; 
clay shale 
substratum; 
slope. 

Severe: subject 
to flooding. !I 

Severe: slow 
permeability. 

Severe: slow 
permeability. 

Sewage lagoons 

Severe: 20 to 40 
inches to silt
stone. 

Severe: 20 to 40 
inches to silt
stone; slope. 

Severe: 
inches 
stone; 

20 to 40 
to silt
slope. 

Moderate: mod
erately slow 
permeability.I! 

Slight on GfA ; 
moderate on 
GfB; slope. 

Severe: slope __ _ 

Moderate: slope _ 

Severe: slope 

Severe: slope __ .. 

Severe: subject 
to flooding,1 

Moderate: slope _ 

Severe: slope __ _ 

Lawns, land
scaping, and 

golf fairways 

Severe: low 
available mois~ 
ture capacity~ 

Severe: low 
available mois
ture capacity; 

Severe: low 
available mois~ 
ture canacity; 
slope. 

Severe: sea
sonal high 
water table, 

Slight _______ _ 

Moderate: slope. 
Severe on 
GfD2; slope. 

Moderate: 
clayey; medium 
available mois
ture capacity. 

Moderate: slope; 
medium avail~ 
able moisture 
capacity. 

Severe: low 
available mois
ture capacity~ 
slope. 

Severe : subject 
to flooding. 

Moderate: 24 to 
40 inches to 
shale. 

Moderate: 24 to 
40 inches to 
shale. 
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STARX COUNTY, OHIO 

for town and country planning-Continued 

Streets and 
parking lots 

Severe : 20 to 
40 inches to 
siltstone. 

Severe: 20 to 
40 inc.hes to 
siltstone. 

Severe: 20 to 
40 inches to 
siltstone; 
slope. 

Severe: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Athletic fields 
and other 
intensive 

play areas 

Severe: 20 t.o 
40 inches to 
siltstone. 

Severe: 20 to 
40 inches to 
siltstone; 
slope. 

Severe : 20 to 
40 inches to 
siltstone; 
slope. 

Severe: sea
sonal high 
water table. 

Moderate: sea .. 
sonal high 
water table; 
moderately 
slow permea
bility; slope 
on GfB. 

Severe: slope _ _ Severe: slope __ 

Madere. t.e: sea
sonal high 
water table; 
slope. 

Severe: slope __ 

Severe: slope __ _ 

Severe: sub-
ject to :flooding. 

Severe: 24 to 
40 inches to 
shale. 

Severe: 24 to 
40 inches to 
she.le; slope. 

384-3:63 0 - '11 - 6 

Severe: slow 
permeability. 

Severe: slow 
permeability; 
slope.. 

Severe: slow 
permeability: 
slope. 

Severe : sea
sonal high 
water table. 

Severe: 24 to 
40 inches to 
shale. 

Severe: 24 to 
40 inches to 
shale; slope. 

Parks and 
other extensive 

play areas 

Moderate: 20 
to 40 inches to 
siltstone. 

Moderate: 20 
to 40 inches to 
siltstone; 
slope. 

Severe: 20 to 
40 inches to 
siltstone; 
slope. 

Severe: sea
sonal high 
water table. 

Slight ________ _ 

Moderate: 
slope. Severe 
on GfD2: -
slope. 

Campsites 

Tents Trailers 

Moderate: 20 Moderate: 
to 40 inches to slope. 
bedrock. 

Moderate: Severe: slope __ 
slope. 

Severe: slope _ _ Severe: slope __ 

Severe : sea
sonal hiRh 
water table; 
moderately 
slow permea
bility, 

Moderate: sea
sonal high 
wate? table; 
mode?ately 
slow permea
bility. 

Moderate: sea
sonal high 
water table; 
moderately 
slow permea
bility. Severe 
on GfD2: 
slope. 

Severe: sea
sonal high 
water table; 
moderately 
slow permea
bility. 

Moderate: sea
sonal high wa
ter tablet mod
erately slow 
permeability; 
slope on GfB. 

Severe: slope __ 

Slight _ _ _ _ _ _ _ _ _ Severe: slow 
permeability. 

Severe: slow 
permeability. 

Moderate: 
slope. 

Severe: slope __ 

Severe: sea .. 
sonal high 
water table. 

Moderate: 24 
to 40 inches 
to shale. 

Moderate: 24 
to 40 inches to 
shale; slope. 

Severe: slow 
permeability. 

Severe: slow 
penneability; 
slope. 

Severe: aubj-ect 
to flooding. 

Moderate: 24 
to 40 inches 
to shale. 

Moderatet 
slope. 

Severe: slow 
permeability; 
slope. 

Severe: slow 
permeability j 
slope. 

Severe! 
ject to 
ing. 

sub
fiood-

Moderate: 
slope. 

Severe: slope ~ _ 

Sanitary 
land fills 

Severe: 
inches 
atone. 

Severe: 
inches 
stone. 

Severe: 
inches 
stone; 

20 to 40 
to silt-

20 to 40 
to silt-

20 to 40 
to silt
slope. 

Severe: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. Severe on 
GfD2: slope. 

Severe: clay
ey; bedrock at 
depth of less 
than 5 feet. 

Severe: clay
ey; bedrock at 
depth of less 
than 5 feet. 

Severe: slope: 
clayey, 

Severe: 
ject to 
ing.2 

Severe: 

sub
flood-

24 to 40 
inches to shale. 

Severe: 24 to 40 
inches to shale. 
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Cemeteries 

Severe: 20 to 40 
inches to silt-
stone. 

Severe: 20 to 40 
inches to silt-
stone. 

Severe: 20 to 40 
inches to silt
stone; slope. 

Severe: sea
sonal high 
water table; 
moderately 
slow 1lerme
ability. 

Moderate! sea
sonal high 
water table; 
moderately 
slow pennea .. 
bility. 

Moderate: sea
sonal high 
water table; 
moderately 
slow perme
ability; slope. 
Severe on 
GfD2: slope. 

Severe: slow 
permeability. 

Severe ; slow 
permeability. 

Severe: slow 
permeability; 
slope. 

Severe: sub
ject to flooding. 

Severe: 24 to 4 0 
inches to shale. 

Severe! 24 to 40 
inches to shale. 
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80 son, SURVEY 

TABLE 7 .-Estimated degree and kinds of limitations 

Soil series and map 
symbols Cultivated crops 

LaD, LaD2, LaF _________ Severe: elope; 
erosion hazard. 

Licking: 
LcA ___________________ Moderate: 

wetness. 

LcB ------------------- Moderate: 
wetness. 

LcC, LcC2 _____________ Moderate: slope; 
erosion hazard. 

LcE2 __________________ Severe: slope; 
erosion hazard. 

Linwood: 
Ld _____________________ Moderate: 

wetness. 

Lobdell: 

Sites for homes 
of S stories 

o:r leas i 

Severe: 24 to 40 
inches to shale; 
slope. 

Moderate: 
seasonal high 
water table. 

Moderate: 
seasonal high 
water table, 

Moderate: 
seasonal high 
water table; 
slope. 

Severe• slope 

Severe: organic 
material; high 
water table; 
soft material. 

Le-------------------- Slight ___________ Severe! subject 
to flooding. 

Loudonville: 
LoB ---•----------- Slight ... __ .. .. . . Moderate, 20 to 

40 inches to 
siltstone. 

LoC, LoC2 ---·----------- Moderate: slope; 
erosion hazard. 

LoD, Lo02, LoE2, LoF2 __ Severe: slope; 
erosion hazard. 

Moderate: 20 to 
40 inches to 
siltstone. 

Severe: 20 to 
40 inches to 
siltstone; slope. 

Luray: 
Ly ----·-··--·-· _____ Slight _ _ _ _ _ _ _ _ _ _ _ Severe: seasonal 

high water 
table. 

Lz ____________________ Sliitht --------··- .. Severe: seasonal 
high water 
table. 

Disposal of 
sewage 
effluent 

Severe: slow 
permeability; 
slope. 

Severe: very 
slow 
permeability. 

Severe: very 
slow 
permeability, 

Severe: very 
slow 
permeability. 

Severe: very 
slow perme
ability; slope. 

Severe: organic 
material; high 
water table; 
soft material/ 

Severe: subject 
to flooding.2 

Severe: 20 to 40 
inches to silt
stone. 

Severe: 20 to 40 
inches to silt
stone. 

Severe: 20 to 40 
inches to silt
st.one j slope. 

Severe: moder
ately slow per
meability; 
seasonal high 
water table. 

Severe : moder
ately slow per
meability; 
seasonal high 
water table. 

Sewage lagoons 
Lawns, land
scaping, and 

golf fairways 

Severe: slope _ _ _ Severe : :dope __ 

Slight---··-·--·· 

Moderate: slope _ 

Severe: slope . - . 

Severe: slope - . " 

Severe: organic 
material; high 
water table; 
soft material. 

Severe: subject 
to flooding,:• 

Severe : 20 to 40 
inches to silt
stone. 

Severe: 2·0 to 40 
inches to silt
stone; slope, 

Severe : 20 to 40 
inches to silt
stone; slope. 

Moderate: very 
slow permeabil
ity; clayey. 

Moderate: very 
slow permeabil
ity; clayey. 

Moderate: very 
slow permeabil-
ityj slope; 
clayey. 

Severe: slope . -

Severe: organfo 
material: high 
water table ; 
soft material. 

Severe: subject 
to flooding. 

Moderate: slope; 
20 to 40 inches 
to bedrock. 

Moderate: slope; 
20 to 40 inches 
to bedrock. 

Severe: low 
available mois
ture capacity; 
slope. 

Slight., __________ Severe: seasonal 

Severe: rapid 
permeability. in 
:substratum. 

high water 
table. 

Severe: seasonal 
high water 
table. 
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STARK COUNTY, OHIO 

for town a,nd country planning-Continued 

Streets and 
parking lots 

Severe: 24 to 
40 inches to 
shale: slope. 

Moderate: .... 
sonal high 
water table ; 
very slow 
permeability; 
clayey; soft 
and compres-
sible. 

Moderate: sea-
sonal high 
water table; 
sloae; soft 
an compres-
sible. 

Severe: slope~ 
soft and com-
pressible. 

Severe : slope; 
soft and com
pressible. 

Severe! or
ganic mate
rial; high 
water table: 
soft material. 

Severe: sub-
ject to flooding. 

Severe: 20 to 
40 inches to 
siltstone. 

Severe.: 20 to 
40 inches to 
siltstone: 
slope. 

$€vere : 20 to 
40 inches to 
siltstone; 
slope. 

Severe : sea
sonal hfo·h 
water table. 

Severe: sea
sonal high 
water table. 

Athletic fields 
and other 
intensive 

play areas 

Severe: 24 to 
40 inches to 
shale; slope. 

Severe: very 
slow permea-
bility. 

Severe~ very 
slow permea-
bility. . 

Severe: very 
slow permea-
bility; slope. 

Severe~ slope; 
very slow per
nteability. 

Severe: or
ganie mate
rial; high 
water table; 
soft material. 

Moderate: t 

seasonal high 
water table; 
subject to 
flooding. 

Madera te: 20 
to 40 inches to 
siltstone; 
slope. 

Severe: 20 to 
40 inches to 
siltstone: 
slope, 

Severe: 20 to 
40 inches to 
siltstone; 
slope. 

Severe: sea
sonal. high 
water table. 

Severe: sea
sonal high 
water table. 

Parks and 
other extensive 

play areas 

Campsites 

Tents Trailers 

Severe : slope _ _ Severe: slope _ _ Severe : slope __ 

Slight __________ Severe~ very 
slow permea-
bility, 

Slight __________ Severe: very 
slow permea-
bil!ty. 

Moderate: Severe: very 
slope. slow permea-

bilitv. 

Severe: slope . _ Severe: very 
slow :permea
bility; slope. 

Severe: or
ganic mate
rial: high 
water tahle; 
soft material. 

Moderate:' 
subject to 
flooding. 

Moderate: 20 
to 40 inches to 
siltstone. 

Moderate: 20 
to 40 inches to 
siltstone; 
slope. 

Severe: or
ganic mate-
rial; high 
water table; 
soft material. 

Sevel'e: subject 
to flooding. 

Slight 

Moderate: 
slo_pe, 

- - - - - ' 

Severe: very 
slow perme-
ability. 

Severe: very 
slow perme-
ability. 

Severe: very 
slow per:me-
ability; elope. 

Severe: very 
slow perme
ability; slope. 

Severe: or
ganic material; 
high water 
table; soft 
material. 

Severe: sub
ject to flooding. 

Moderate: 
slope. 

Severe: slope __ 

Severe: slope _ _ Severe: slope _ _ Severe: slope _ -

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high wa
ter table. 

Severe: sea
sonal high wa
ter table. 

Sanitary 
land fills 

Severe: 24 to 40 
inches to shale; 
slope. 

Slight - - ----- .. -

Slight ---------

Moderate: 
slope. 
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Cemeteries 

Severe : 24 to 40 
inch ea to shale; 
slope. 

Severe: Vf!cy 
slow perme-
ability. 

Severe: very 
slow perme-
ability. 

Severe: very 
slow perme-
ability. 

Severe: elope __ Severe: very 
slow perme
ability; slope. 

Severe: or
ganic material; 
high water 
table; soft ma
terial.i 

Severe: sub
ject to flood
ing."' 

Severe : 20 to 40 
inches to 
siltstone. 

Severe: 20 to 40 
inches to 
siltstone. 

Severe: 20 to 40 
inches to silt
stone; slope, 

Severe: sea
sonal hiJ;rh 
water table. 

Severe: sea
sonal high 
water table. 

Severe: or
ganic material; 
high water 
table; soft 
material. 

Severe: sub
ject to flooding 

Severe: 
inches 
stone. 

20 to 40 
to silt-

Severe: 20 to 40 
inches to 
siltstone. 

Severe: 
inches 
stone: 

20 to 40 
to silt
slope. 

Severe: sea
sonal high 
water table. 

Severe~ sea
sonal high 
water table. 

CDF013433 



82 

Soil series and map 
symbols 

Mentor: 

Cultivated crops 

MeA ------------------ Slight 

SOIL SURVEY 

TABLE 7 .-Estimated degree and kinds of limitations 

Sites for homes 
of 3 stories 

or less 1 

Slight 

Disposal of 
sewage 
effluent 

Slight _________ _ 

Sewage lagoons 

Moderate: mod
erate permea
bility. 

Lawns, land
scaping, and 

golf fairways 

MeB ------------------ Slight _ _ _ _ _ _ _ _ _ _ _ Slight _ _ _ _ _ _ _ _ _ _ _ Slight _ _ _ _ _ _ _ _ _ _ Mode,ate: mod
erate permea
bility; slope. 

Slight _________ _ 

Mee __________________ Moderate: slope; 
erosion hazard. 

Moderate~ 
seasonal high 
water table ; 
slope. 

Moderate: mod
erate permea
bility; slope. 

Severe: slope _ __ Moderate: slope 

MeO ------------------ Severe: slope; Severe: slope ___ Severe: slope ___ Severe: slope ___ Severe: slope __ 
erosion hazard. 

Montgomery: 
Mg ------------------- Moderate: 

wetness. 

Muskingum: 
MsB __________________ Slight __ __ 

MsC ------------------ Moderate: slope; 
erosion hazard. 

MsD 

MvE, MvE3, MvF, MvG __ _ 
(Limitations to use of 

Gilpin soils in map
ping uni ts MvE, 
MvE3, MvF, and MvG 
are the same as for 
Muskingum.) 

Plainfield: 

Severe: slope; 
erosion hazard. 

Severe: slope; 
erosion hazard. 

PIB ---- ________________ Severe: droughty _ 

Pie ------------------- Severe: droughty. 

Rainsboro: 
RaB ------------------- Slight 

Rae ___________________ Moderate: slope; 
erosion hazard. 

Severe: seasonal 
high water 
table. 

Severe: 20 to 86 
inches to 
siltstone. 

Severe: 20 to 36 
inches to 
siltstone. 

Severe: 20 to 36 
inches to 
siltstone; slope. 

Severe: 20 to 86 
inches to 
siltstone; slope. 

Severe: very 
slow permeabil
ity; seasonal 
high water 
table. 

Severe: 20 to 36 
inches to silt
stone. 

Severe: 20 to 36 
inches to silt
stone. 

Severe: 20 to 36 
inches to silt
stone; slope. 

Severe on MvE: 
20 to 86 inches 
to silt.stone. 

Severe on Mv E3, 
MvF, and 
MvG: 20 to 40 
inches to silt
stone; slope. 

Slight 

Severe: 20 to 36 
inches to silt
stone. 

Severe: 20 to 36 
inches to silt-
s tone; slope. 

Severe: 20 to 36 
inches to silt
stone; slope. 

Severe: 20 to 36 
inches to silt.. 
atone; slope. 

Severe: seasonal 
high water 
table. 

Severe; low 
available mois
ture capacity. 

Severe: low 
available mois
tlITe capacity. 

Severe: low 
available moi5 .. 
ture capacity; 
slope. 

Severe: low 
available 1nois
ture capacity; 
slope. 

Slight--·-------- Slight 2 
___________ Severe: rapid Severe: low 

available mois-
ture capacity. 

Slight 

Moderate: 
seasonal high 
water table. 

Moderate: 
seasonal high 
water table. 

Moderate: 
slope.2 

Severe : moder
ately slow per
meability. 

permeability.' 

Severe: ra:pid 
permeabihty; 
slope. 

Severe; low 
available mois
ture capacity. 

Moderatet slope_ Slight __________ _ 

Severe: moder- Severe: slope ___ Moderate: slope _ 
ately slow per
meability. 
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STARK COUNTY, OHIO 

for town (J,nd country pla,nning-Continued 

Streets and 
parking lots 

Athletic fields 
and other 
intensive 

play areas 

Parks and 
other extensive 

play areas 

Campsites 

Tents Trailers 

Sanitary 
land fills Cemeteries 
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Slight _________ Slight -------·- Slight _________ Slight _________ Slight ________ Slight _________ Slight. 

Moderate: 
slope. 

Moderate: 
slope. 

Severe: slope _ _ Severe: slope _ 

Slight _________ Slight _________ Moderate: 

Moderate: 
slope. 

Moderate: 
slope. 

slope. 

Severe: slope _ 

Slight __ . _. _ _ _ _ Slight. 

Moderate: 
slope. 

Moderate: slope. 

Severe: slope _ _ Severe: slope _ _ Severe: slope _ _ Severe: slope _ _ Severe : slope _ _ Severe: slope _ . Severe : slope. 

Severe: sea
sonal high 
water table. 

Severe: 20 to 
36 inches to 
siltstone. 

]severe: 20 to 
36 inches to 
siltstone; 
slope. 

Severe: 20 to 
36 inches to 
siltstonej 
slope. 

Severe: 20 to 
30 inches to 
siltstone; 
slope. 

Severe : very 
slow permea
bility; sea
sonal high 
water table. 

Severe: 20 to 
86 inches to 
siltstone. 

Severe: 20 to 
36 inches to 
siltstone; 
slope. 

Severe: 20 to 
36 inches to 
siltstone; 
slope. 

Severe: 20 to 
36 inches to 
siltstone; 
s1ope, 

Severe: sea
sonal high 
water table. 

Moderate: 20 
to 36 inches to 
.siltstone. 

Moderate: 20 
to 36 inches 
to siltstone i 
slope. 

Severe: slope __ 

Severe on MvE, 
MvE3, and 
MvF: slope. 

Severe on MvG: 
20 to 40 inches 
to sil tetone i 
slope. 

Severe: sea
sonal high 
water table; 
very slow per
meability; 
subject to 
ponding. 

Moderate: 20 
to 36 inches to 
bedrock . 

Moderate: 
slope. 

Severe: slope __ 

Severe: slope __ 

Severe: sea
sonal high wa 
ter table; very 
slow perme
ability. 

Moderate: 
slope. 

Severe: slope __ 

Severe: elope _ 

Severe: slope __ 

Severe: sea
sonal high 
water table; 
clayey; very 
slow perme
ability; subject 
to ponding. 

Severe: 20 to 36 
inches to silt-
stone. 

Severe: 20 to 36 
inches to silt-
stone. 

Severe; 20 t.o 36 
inches to silt-
stone ; slone. 

Severe: 20 to 36 
inches to silt-
stone: slope. 

Severe: sea
sonal high 
water table; 
very slow per
meability. 

Severe: 20 t.o 36 
inches to silt-
stone. 

Severe: 20 to 36 
inches to silt-
stone. 

Severe: 20 to 36 
inches to silt-
stone; alope. 

Severe: 20 to 36 
inches to silt-
stone; slope. 

Moderate: 
slope. 

Severe: sandy _ Severe: sandy Severe: ·sandy _ Severe: sandy_ _ Severe: rapid 
permeability. 

Severe: sandy. 

Severe: slope __ Severe: sandy: 
slope. 

IModera.te: sea
sonal high 
water table; 
slope. 

!Moderate: 
slope. 

Moderate: 
moderately 
slow permea .. 
bility: sea
sonal high 
water table; 
slope. 

Severe: slope _ 

Severe: sandy _ Severe: sandy _ Severe : sandy; 
slope. 

Slight 

Moderate: 
slope. 

Moderate: sea
sonal hig4 
water table; 
moderately 
slow permea
bility. 

Moderate: sea
sonal high 
water table; 
moderately 
slow permea
bility; slope. 

Moderate: sea
sonal high 
water table j 
moderately 
slow perme
ability: slope. 

Severe : slope __ 

Severe: rapid 
permeability. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Severe: sandy. 

Moderate: sea
sonal high 
water table; 
moderately 
slow perme
ability, 

Moderate : sea
sonal high 
water table; 
slope. 
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84 SOIL SURVEY 

TABLE 7 .-Estimated degree and kinds of limitation• 

Soil series and map 
symbols 

Ramsey: 

Cultivated crops 

RcC, RcD, RcE2, RcF2 __ Severe: 
droughty. 

Ravenna: 

Sites for homes 
of 3 stories 

or less 1 

Severe: 12 to 2·0 
inches to 
sandstone. 

ReA, AeB __________ ___J Slight _ _ _ _ _ _ _ _ _ _ _ Severe: seasonal 

Remsen: 

high water 
table. 

RoA, RoB ______________ Moderate: Severe: seasonal 
high water 
table. 

wetness. 

Rittman: 
RsB ___________________ Slight __ .. _____ .. Moderate: 

seasonal high 
water table, 

RsC, RsC2 _____________ Moderate: slope~ Moderate: 
erosion hazard. seasonal high 

water table; 
slope. 

Disposal of 
sewage 
effluent 

Severe: 12 to 20 
inches to sand
stone. 

Severe: moder
ately slow per
meability. 

Severe: very 
slow permea
bility. 

Severe: slow 
permeability. 

Severe : slow 
permeability. 

RsD2 _________________ Severe: slope;: Severe: slope _ __ Severe: slow 
erosion hazard. permeability i 

slope, 

Sebring: 
Sb, Se 

Shoals: 

Moderate: 
wetness. 

Severe: seasonal 
high water 
table. 

Sh------------------ Slight ____________ Severe: subject 

Sloan: 
SI -------------------- Moderate: 

wetness. 

Tilsit! 
TIC Moderate: slope; 

erosion hazard. 

to flooding. 

Severe: subject 
to flooding. 

Moderate: 36 to 
60 inches to 
siltstone; 
seasonal high 
water table. 

Severe: moder
ately slow per
meabilit_y; sea
sonal high 
water table. 

Severe: subject 
to fl.ooding.2 

Severe: subjeet 
to flooding.2 

Severe: slow 
p~rmeability. 

Sewage lagoons 

Severe: 12 to 20 
inches to sand~ 
stone: slope. 

Slight for ReA. 
Moderate for 

ReB: slope. 

Slight for RoA. 
Moderate for 

RoB: slope. 

Lawns, land
seapingJ and 

golf fairways 

Severe on RcC; 
low available 
moisture ca
pacity: shallow 
to sandst.one. 

Severe on RcD, 
RcE2. and 
RcF2: low 
available mois
ture capacity: 
slope. 

Moderate: sea
sonal high 
water table; 
moderately 
slow permeabil
ity. 

Moderate: very 
slow permeabil
ity; seasonal 
high water 
table. 

Moderate: slope. Slight _________ _ 

Severe: slope ___ Moderate: slope 

Severe: slope _ _ _ Severe: slow 
permeability; 
slope. 

Slight __________ _ 

Severe: sub~ect 
to flooding. 

Severe: subject 
to flooding.s 

Severe: moder
ately slow per
meability; sea
sonal hi,z-h 
water table. 

Severe: subject 
to flooding. 

Severe : subject 
to flooding. 

Severe: slope _ _ _ Severe : slow 
permeability. 
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Streets and 
parking lots 

Severe: 12 to 
20 inches to 
sandstone; 
slope. 

Moderate for 
ReA: sea
sonal high 
water table. 

Moderate for 
ReB: sea
sonal high 
wa tel' table; 
slope, 

Moderate: sea
sonal high 
water table; 
high shrink
swell poten
tial. 

Moderate: sea-
soma.I high 
water table; 
slope. 

Severe: slope --

Athletic fields 
and other 
intensive 

play areas 

Severe: 12 to 
20 inches to 
sandstone; 
slope. 

Severe: sea
sonal high 
water table. 

Severe: vety 
slow permea
bility; sea
sonal hiPh 
water table. 

Severe: slow 
permeability. 

Severe: slow 
permeability; 
slope. 

Severe: slope _ _ Severe: slow 
permeability; 
slope. 

Severe: sea
sonal high 
water table. 

Severe: subject 
to :flooding. 

Severe: subject 
to flooding. 

Severe: slope __ 

Severe: sea
sonal high 
water table. 

Severe: sea-
sonal high 
water table. 

Severe: sea-
sonal high 
water table. 

Severe: slow 
permeability; 
slope. 

Parka and Campsites Sanitary 
land fills other extensive l--------~--------1 Cemeteries 

play areas Tents Trailers 

Severe on ReC: 
12 to 2-0 inches 
to sandstone. 

Severe on ReD, 
RcE2, and 
RcF2: slope. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Slight --------

Moderate: slope_ 

Severe on RcC ~ 
12 to 20 inches 
to sandstone. 

Severe on RcD, 
RcE2,and 
RcF2: 
slope. 

Severe : sea
sonal high 
water table. 

Severe: sea
sonal high 
water tablej 
very alow 
permeability. 

Severe: slow 
permeability. 

Severe~ slow 
permeability. 

Severe : slope _ _ Severe: slow 
permeability. 

Severe: sea
sonal high 
water table. 

Severe: sea-
sonal high 
water table. 

Severe: sea-
sonal high 
water table. 

Moderate: 
slope. 

SeV'ere : sea
sonal high 
water table. 

Severe: subject 
to flooding. 

Severe: subject 
to flooding. 

Severe: slow 
permeability. 

Severe: slope _ _ Severe on RcC: 
12 to 20 inches 
to sandstone. 
Severe on RcD, 
RcE2, and 
RcF2: 12 to 20 
inches to sand
stone; slope. 

Severe: sea
sonal high wa
ter table. 

Severe: sea
sonal high wa 
ter table; very 
slow perme
ability. 

Severe: slow 
permeability. 

Severe: slow 
permeability~ 
slope. 

Severe for ReA : 
ponding; sea
sonal high 
water table. 

Moderate for 
ReB; seasonal 
high wa.teT 
table. 

Severe : sea
sonal high 
water table; 
clayey ma
terial 

Moderate! sea-
sonal high 
water table; 
clay loam. 

Moderate: sea-
son.al high 
water table; 
slope; clay 
loam. 

Severe on RcC : 
12 to 20 inches 
to sandstone. 

Severe on RcD, 
RcE2, and 
RcF2: 12 to 20 
inches to sand
stone: slope. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table; 
very slow 
permeability. 

Severe: slow 
permeability. 

Severe: slow 
permeability. 

Severe: slow 
permeability; 
slope~ 

Severe: slope _ _ Severe: slow 
permeability; 
slope. 

Severe: sea
sonal high 
wateI table. 

Severe: sub-
ject to flooding. 

Severe: sub-
ject to flooding 

Severe: slow 
permeability; 
slope. 

Severe: sea
sonal high 
water table. 

Severe~ sub-
ject to flood-
ing.2 

Severe: sub-
ject to flood-
ing.2 

Moderate: 36 to 
60 inches to 
siltatone; slope. 

Severe: sea
sonal high 
water table. 

Severe: sub-
ject to flooding 

Severe: sub-
ject to flooding 

Severe: slow 
permeability. 
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TIO ---- ---------------- Severe: slope; 
erosion hazard. 

Trumbull: 
Tr Severe: wetness_~ 

Wadsworth : 
WaA ------------------ Moderate: 

wetness, 

WaB ------------------ Moderate! 
wetness. 

Wac, WaC2 ____________ Moderate: slope; 
erosion hazard. 

WbB ------------------ Moderate: slope; 
erosion hazard. 

Wallkill, 
We ___________ _ 

Wayland: 

Moderate: 
wetness. 

Wd -------------·------- Moderate: 
wetness. 

Weikert: 
Wee, WeD, WeE2, WeF2 _ 

Weinbach: 
WhA, WhB 

Severe: 
stoniness; 12 
to 20 inches to 
siltstone. 

Slight 

SOIL SURVEY 

TABLE 7.-Estimated degree and kinds of limitations 

Sitee for homes 
of 3 storiea 

or less 1 

Severe: slope ___ 

Severe: seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Severe: seasonal 
high water 
table. 

Severe: 20 to 40 
inches to shale j 
seasonal high 
water table. 

Severe: high 
wate'X' table. 

Severe: subject 
to ftoodini:r. 

Severe: 12 to 20 
inches to 
siltstone. 

Severe: 
seasonal high 
water table. 

Disposal of 
sewage 
effluent 

Severe: slow 
permeabiljty; 
slope. 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability: 
seasonal high 
water table. 

Severe: slow 
permeabili t;y j 
seasonal high 
water table. 

Severe: slow 
permeability; 
20 to 40 inches 
to shale. 

Severe: high 
water table. 

Severe: subject 
to flooding/ 

Severe: 12 to 20 
inches to silt
stone. 

Severe: moder
ately slow per
meability in 
fragipan.1 

Sewage lagoons 

Severe: slope - --

Slight ___________ 

Slight __ --------

Moderate: slope _ 

Severe: slope - --

Severe: 20 to 40 
inches to shale. 

Severe: high 
water table; 
high organic 
content. 

Severe: subject 
to flooding.1 

Severe: 12 to 20 
inches to silt
stone; slope. 

Severe: moder
ately rapid pe'X' .. 
meability in 
substratum.' 

Lawns, land. 
scaping, and 

golf fairways 

Severe: slow 
permeability; 
slope. 

Severe: slow 
permeability; 
seasonal hiJ!'h 
water table. 

Moderate: slow 
permeability; 
seasonal high 
water table. 

Moderate: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
seaaonal high 
water table. 

Moderate: 20 to 
40 inches to 
shale; slow per
meability; sea
sonal high 
water table. 

Seyere: high 
water table, 

Severe: subject 
to flooding. 

Severe: 
inches 
stone; 

12 to 20 
to silt
slope. 

Moderate: mod
erately slow 
permeability in 
fragipan; me
dium available 
moisture ca
pacity. 
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Streets and 
parking lots 

Severe: slope __ 

Severe: sea
sonal high 
water table. 

Moderate : sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Athletic fields 
and other 
intensive 

play areas 

Severe: slow 
penneabili ty; 
slope. 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
seasonal high 
water table, 

Severe; slow 
permeability; 
seasonal high 
water table. 

~evere: slope _ _ Severe: slow 
permeability; 
seasonal high 
water table; 
slope, 

!Moderate: 20 
to 40 inches to 
shale; sea
sonal high 
water table i 
slope. 

!severe~ high 
water table. 

Severe; sub
ject to flood
ing. 

Severe: 12 to 
20 inches to 
siltstonej 
slope. 

!Moderate on 
WhA: sea
sonal high 

c. water table. 
LJY1oderate on 

WhB: sea
sonal high 
water table; 
slope. 

Severe: 20 to 
40 inches to 
shale; sea
sonal high 
water table; 
slow permea- -
bility. 

Severe: high 
water table. 

Severe: sea
sonal high 
wate1' table. 

Severe : 12 to 
20 inches to 
siltstone i 
.elope. 

Severe: sea
sonal high 
water table. 

Parks and 
other extensive 

play areas 

Seve1'e: slope __ 

Severe: sea
sonal high 
water table. 

Moderate : sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table. 

Moderate: sea
sonal high 
water table; 
slope. 

Moderate: 20 
to 40 inches to 
:iliale; sea
sonal high 
water table. 

Severe : high 
water table. 

Severe : sea
sonal high 
water table. 

Severe on WeC: 
12 to 20 inches 
to siltstone. 

Severe on W eD, 
WeE2, and 
WeF2: 12 to 
20 inches to 
siltstone; 
slope, 

Moderate: sea
sonal high 
water table. 

Campsites 

Tents Trailers 

Severe: slow 
permeability; 
slope. 

Severe: sea
sonal high 
water table; 
slow permea.
bili ty. 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
permeability; 
seasonal high 
watex table. 

Severe: slow 
permeability; 
.seasonal high 
water table. 

Severe: slow 
permeability i 
seasonal high 
water table. 

Severe: high 
water table. 

Severe : su,bj ect 
to flooding. 

Moderate: 
slope; 12 to 
20 inches to 
siltstone. 

Severe: sea
sonal high 
water table. 

Severe ; slow 
permeability: 
slope. 

Severe: sea
sonal high wa
ter table; slow 
permeability. 

Severe: slow 
permeability; 
seasonal high 
water table. 

Severe : slow 
permeability; 
seasonal high 
water table. 

Severe: slow 
nermeability; 
seasonal high 
water table; 
slope. 

Severe: slow 
permeability; ' 
seasonal high 
water table. 

Severe: high 
water table. 

Severe: sub
ject to flooding. 

Severe: slope i 
12 to 20 inches 
to siltstone. 

Severe: sea
sonal high 
water table. 

Sanitary 
land fills 

Severe: slope __ 

Severe : sea
sonal high 
water table; 
clayey ma
terial, 

Severe: sea
sonal high 
water table: 
subject to 
ponding. 

Severe: sea
sonal high 
water table. 

Severe: sea
sonal high 
water table. 

Severe: 20 to 40 
inches to shale; 
seasonal high 
water table. 

Severe: high 
water table. 

Severe: sub
ject to flood
ing.~ 

Severe on WeC: 
12 to 20 inches 
to siltstone. 

Severe on WeD, 
WeE2, WeF2: 
12 to 20 inches 
t.o siltstone; 
slope. 

Severe: sea
sonal high 
water table; 
pervious sub
stratum." 
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Cemeteries 

Severe: slow 
permeability: 
slope. 

Severe: sea
sonal high 
water table; 
slow perme
ability. 

Severe: sea
sonal high 
water table; 
slow perme
ability. 

Severe: seasonal 
high water 
table; slow 
permeability. 

Severe ; seasonal 
high water 
table: slow 
permeabi1ity. 

Severe: 20 to 40 
inches to shale· 
seasonal high 
water table; 
slow perme
ability. 

Severe : high 
water table. 

Severe: sub
ject to flooding 

Severe on W eC 
12 to 20 inches 
to siltstone. 

Severe on WeD, 
WeE2, WeF2: 
12 to 20 inches 
to siltstone; 
slope. 

Severe : sea
sonal high 
water table. 
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Soil series and map 
symbols Cultivated crops 

Wellston: 
WIB ------------------ Slight ______ - - __ _ 

WIG------------------- Moderate! slope; 
erosion hazard. 

SOIL SURVEY 

TABLE 7.-Estimated degree and k:inds of limitations 

Sites for homes 
of 3 stories 

or less l 

Severe: 30 to 
48 inches to 
siltstone and 
sandstone. 

Severe: 30 to 
48 inches to 
siltstone and 
sandstone. 

Disposal of 
sewage 
effluent 

Severe: 30 to 48 
inches to silt
stone and sand
stone. 

Severe! 30 to 48 
inches to silt
stone and sand
stone. 

Sewage lagoons 

Severe: 30 to 48 
inches to silt
stone and sand
stone. 

Severe : 30 to 48 
inches to silt
stone and sand
stone ; slope. 

Lawns, land~ 
seaping, and 

golf fairways 

Moderate : 30 to 
48 inehes to 
si1tstone and 
sandstone; me
dium available 
moisture ca
pacity. 

Moderate: 30 to 
48 inches to 
sandstone and 
siltstone~ medi
um available 
moisture ca
pacity; slope. 

Wheeling~ 
WmA, WrA, WmB, WrB __ Slight __________ Slight ___________ Slight' Seve:re: rapid 

:permeability 
Moderate! medi

um available 
moisture ca
pacity. 

WmC2, WrC, WrC2 _______ Moderate: slope: 
erosion hazard. 

WsD2 _________________ Severe: slope; 
erosion hazard. 

Willette: 
Wt -------------------- Moderate: 

wetness. 

Wooster: 
WuB ___________________ Sli~ht __________ _ 

WuC, WuC2 ___________ Moderate: slope; 
erosion hazard. 

WuD2, WuE2 WuF2 _____ Severe: 
erosion 

slope; 
hazard. 

Model'ate: slope__ Moderate: 
slope.2 

Severe: slope _ _ _ Severe: slope i __ 

Severe: ol'ganic 
material over 
clayey mate
rial; high water 
table; soft 
material. 

Slight 

Severe : organic 
material over 
clayey mate
rial; high water 
table: soft 
material.' 

Moderate: mod
erate permea
bility. 

Moderate: slope._ Moderate! slope; 
moderate per
meability. 

m substratum.: 

Severe : rapid 
permeability 
m substl"atum. 

Severe: rapid 
permeability 
in substratum; 
slope.~ 

Severe: organic 
material over 
clayey mate
rial; high water 
table i soft ma
terial.i 

Moderate: mod
erate permea
bility. 

Moderate: medi
um available 
moisture ca
pacity j slope. 

Severe: slope __ 

Severe: organic 
ma teTial over 
clayey mate
rial; high 
water table; 
soft material. 

Slight _________ _ 

Sevexe: slope _ _ _ Moderate: slope _ 

Severe: slope _ _ _ Severe: slope _ _ _ Severe: slol)e _ _ _ Severe! slope __ 

1 Ratings also apply to commercial, institutional, and light industrial sites for buildings of a stories or less. 
_ ! There is a hazard of environment pollution if this soil is developed for this use. Some of these soils are porous, particulady 
m the substratum1 and commonly do not provide adequate filtration. The alluvial soils are subject to flooding and can cause sur
face water po1lu tion. 

'The_ uppermost 12 inches should be removed because it is high in organic-matter content. 
-1. Ratmg depends on the frequency and severity of flooding at a specific site. 
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Streets and 
parking lots 

Severe: 30 to 
48 inches to 
siltstone and 
sandstone. 

Severe: 30 to 
48 inches to 
siltstone and 
:sandstone; 
slope. 

Slight on WmA 
and WrA. 

Moderate on 
WmB and 
WrB; slope. 

Athletic fields 
and other 
intensive 

play areas 

Severe; 30 to 
48 inthes to 
siltstone and 
sandstone. 

Severe : 3-0 to 
48 inches to 
siltstone and 
sandstone; 
slope. 

Slight on WmA 
and WrA. 

Moderate on 
WmB and 
WrB; slope. 

Parks and Campsites 
other extensive I--------~--------' 

play areas Tents Trailers 

Moderate: 30 
to 48 inches 
to siltstone 
and sandstone. 

Slight _________ Moderate: 

Moderate: 30 
to 48 inches 
to siltstone 
and sand
stone; slope. 

Moderate: 
slope. 

Slight _________ Slight 

elope, 

Severe: slope __ 

_ Slight on WmA 
and WrA. 

Moderate on 
WmB and 
WrB: slope. 

Sanitary 
land fills Cemeteries 

89 

Severe: 30 to 48 Severe: 30 to 48 
inches to silt- inches to silt-
stone and stone and sand-
sandstone. stone. 

Severe : 30 tc 48 
inches to silt
stone and 
sandstone. 

Severe: per
vious sub
stratum. 

Severe: 30 to 48 
inches to silt
stone and 
sandstone. 

Slight. 

Severe: slope ... Severe: slope __ Moderate: slope_ Moderate: 
slope. 

Severe: slope _ _ Severe : per- Moderate: slope. 
vious substra-
tum; slope. 

Severe: slope _ _ Severe : slope _ _ Severe : slope _ - Severe: slope _ _ Severe : slope __ Severe: slope; 
pervious sub
stratum.' 

Severe: slope. 

~evere: or
ganic material 
over clayey 
material; high 
water table; 
soft material. 

Severe: or
ganic mate
rial over 
clayey mate
rial; high 
water table; 
soft material. 

SeveTe: or
ganic mate
rial over 
clayey mate
rial; high 
water table; 
soft material. 

Severe: or
ganic over 
clayey mate
rial; high 
water table ; 
soft material. 

Moderate: 
slope. 

Moderate; 
slope. 

Slight _________ Slight 

Severe: slope __ Severe~ slope __ Moderate: 
slope. 

Moderate: 
slope. 

Severe: or
ganic material 
ovel' clayey ma
terial ; high 
water table; 
soft material. 

Severe! or
ganic material 
over clayey ma
terial; high 
water table; 
soft material. 

Severe: or
ganic material 
over clayey ma
terial; high 
water table; 
soft material. 

Moderat.e: 
slope. 

Slight __ .. __ . _ _ Slight. 

Severe: slope _ _ Moderate: 
slope. 

Moderate: slope. 

Severe: slope -- Severe: slope __ Severe~ slope __ Severe: sloJ)e __ Severe: slope ____ Severe: slope __ Severe: slope.. 
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fill are depth to rock, stoniness, wetness, permeability, 
slope, texture of the soil material, and the hazard of 
flooding. The degree of slope is important when con
sidering the use of soils for this purpose. Where the 
slope is the only limiting feature, the limitation is 
slight for slopes of less than 6 percent, moderate for 
slopes of 6 to 12 percent, and severe for slopes of 
more than 12 percent. Also important is depth to hard 
rock, The limitation is slight if rock is at a depth 
of more than 6 feet; moderate, at a depth of 3 to 6 
feet; and severe, at a depth of less than 3 feet. 

Sandy soils have fewer limitations as sanitary land 
fills than other soils in the county, but the ground 
water may be polluted when sandy soils and other 
permeable soils are used for sanitary land fills. Limi
tatioPs are severe on some impermeable soils because of 
ponding and general wetness. 

Cemeteries.-For use as cemeteries, soils have few 
limitations if they are deep, well drained, and per
meable. The depth to rock and natural drainage are 
especially important. Other features that affect use 
as cemeteries are the hazard of flooding, slope, per
meability, depth to the water table, and texture of 
the soil material. 

Descriptions of the Soils 
This section describes the soil series and mapping 

units in Stark County. The approximate acreage and 
proportionate extent of each mapping unit are given 
in table 8. 

The procedure in this section is first to describe 
the soil series and then the mapping units in the 
series. Thus, to get full information on any one map
ping unit, it is necessary to read the description of 
the unit and also the description of the soil series 
to which it belongs, The description of a soil series 
mentions features that apply to all the soils in the 
series. Differences among the soils of one series are 
pointed out in the descriptions of the individual soils 
or are indicated in the soil name. As mentioned in 
the section "How This Survey Was Made," not all 
mapping units are members of a soil series. For ex
ample, Cut and fill land is a miscellaneous land type 
and does not belong to a soil series; nevertheless, it 
is listed in alphabetic order along with the series. 

An essential part of each soil series is the descrip
tion of the soil profile, the sequence of layers be
ginning at the surface and continuing downward to 
the depth beyond which roots of most plants do not 
penetrate. Each soil series contains a short descrip
tion of a typical soil profile and a much more detailed 
description of the same profile that scientists, en
gineers, and others can use in making highly tech
nical interpretations. 

TABLE &.-Approximate acreage and proportionate extent of soil.s mapped 

Soil 

Alluvial land __ ______ ··--·· ___ .. ___ . __ 
Alluvial land-Urban land complex _ _ _ _ _ _ _ __ 
Arkport fine sandy loam, 

0 to 6 percent slopes _________________ _ 
Arkport fine sandy loarnt 

6 to 12 percent slopes ________ _ 
Arkport fine sandy loam, 

12 to 18 pel'cent slopes _________________ _ 
Bogart loam, 0 to 2 percent slopes _______ _ 
Bogart loam, 2 to 6 percent slopes __ 
Bogart silt loam, 0 to 2 percent slopes ____ _ 
Bogart silt loam, 2 to 6 percent slopes _____ _ 
Bogart silt loam, 6 to 12 percent slopes ___ _ 
Bogart-Urban land complex ______________ _ 
Borrow pits -------------------------- __ _ 
Brooke silty day loam, 4 to 12 percent 

slopes, moderately eroded ___ .. ___ .. _ _ _ _ 
Brooke silty clay loam, 12 to 25 

percent slopes, moderately eroded _______ _ 
Canadice silt loam ______________________ _ 
Canfield silt loam, 0 to 2 percent slopes _ _ .. 
Canfield silt loam, 2 to 6 percent slopes ___ _ 
Canfield silt loam, 6 to 12 percent slopes __ _ 
Canfield silt loam, 6 to 12 percent 

slopes, moderately eroded _________ . __ 
Can.field silt loam, 12 to 18 percent slopes ___ _ 
Canfield silt loam, 12 to 18 percent 

slopes, moderately eroded ________ .. ____ .. __ 
Canfield-Urban land complex, undulating __ _ 
Canfield~ Urban land complex, rolling _____ _ 
Canfield silt loam, moderately shallow 

variant1 2 to 6 percent slopes ______ .. ___ _ 
Canfield silt loam, moderately shallow 

variant, 6 to 12 percent slopes __ . _______ _ 
Carlisle muck ---·-··----·-----------------
Chagrin loam, alkaline phase _____ . _ _ _ _ _ _ 
Chagrin silt loam, alkaline phase ____ . 
Chili loam, 0 to 2 percent slopes . __ .... _. _ 
Chili loam, 2 to 6 percent slopes _________ _ 

Acres Percent 

258 
979 

268 

173 

98 
104 
229 
638 

1,796 
220 
296 
63 

206 

46 
453 

1,192 
40,959 
10,047 

8,112 
473 

1,187 
5,669 
2,105 

105 

160 
5,746 

508 
1,298 

820 
2,466 

0.1 
.3 

.1 

(') 

(') 
(') 

.1 

.2 

.5 

.1 

.1 
(') 

.1 

(') 
.1 
.3 

11.2 
2.7 

2.2 
.1 

.3 
1.6 

.6 

(') 

(') 
1.6 

.1 

.4 

.2 

.7 

Soil 

Chili gravelly loam, 6 to 12 percent slopes -
Chili gravelly loam, 6 to 12 percent 

slopes, moderately eroded _. ______ . - - - . 
Chili gravelly loam, 12 to 18 

percent slopes, moderately eroded - - - - - . 
Chili gravelly loam, 18 to 25 percent 

slopes, moderately eroded -----------· 
Chili silt loam, O to 2 percent slopes _ - - - _ 
Chili silt loam, 2 to 6 percent slopes - - - - - - - . 
Chili silt loam, 6 to 12 percent slopes . - - . - - -
Chili silt loam, 6 to 12 percent 

slopes, moderately eroded _ - _ - _ - -- - - -
Chili-Urban land comple:x.i- undulating _ -- . -
Chili-Urban land complex, rolling -- --- -- . 
Chili-Urban land complex, steep ---· - __ -
Chili and Conotton gravelly loams, 25 to 60 

percent slopes, moderately eroded ______ .. 
Conotton loam, 0 to 2 percent slopes ... - . - - . -
Conotton gravelly loam, 

2 to 6 percent slopes ___________ _ 
Conotton gravelly loam, 

6 to 12 perc.ent slopes _________________ _ 
Conotton gravelly loam, 12 to 18 

percent slopes, moderately eroded ____ - - - -
Conotton gravelly loam, 18 to 25 

percent slopes~ moderately eroded __ . ___ - -
Cut and fill land ---------------------
Dekalb sandy loam, 2 to 6 percent slopes ___ _ 
Dekalb sandy loam, 6 to 12 percent slopes _. 
Dekalb sandy loam, 12 to 25 percent 

slopes, moderately eroded _ _ ________ .. 
Dekalb sandy loam, 25 to 50 percent 

slopes, moderately eroded __ _ _ _ - .. _ - - - - - - -
Edwards muck --------- ------- ---------
Fitchville silt loam, 0 to 2 percent slopes - -
Fitchville silt loam, 2 to 6 percent slopes __ 
Fitchville silt loam, 6 to 12 percent slopes __ 
Fitchville-Urban land complex _ - - - - - - - - - --· 

Acres Percent 

1,450 

1}493 

6,670 

1,951 
2,922 

15,096 
6,267 

4,960 
13,295 
2,515 
1,060 

1,495 
217 

335 

486 

1,190 

969 
3,366 

230 
1,119 

3,207 

1,805 
62 

9,345 
3,181 

244 
412 

.4 

.4 

1.8 

.5 

.8 
4.1 
1.7 

1.3 
3.6 

.7 

.3 

.4 

.1 

.1 

.1 

.8 

.3 

.9 

.1 

.3 

.9 

.5 
(') 
2.5 

.9 

.1 

.1 

CDF013442 



J 

STARK COUNTY, OHIO 91 

TABLE 8.-Approximate a,creage and proportionate extent of soils mapped-Continued 

Soil 

Geeburg silt loam, 6 to 12 /ercent 
slopes, moderately erode ______________ _ 

Geeburg silt loamt 12 to 25 
percent slopes, moderately eroded _______ .. 

Gilpin silt loam, 2 to 6 percent slopes _______ _ 
Gilpin silt loam, 6 to 12 percent slopes _____ _ 
Gilpin silt loam, 12 to 18 percent slopes ___ _ 
Ginat silt loam ________________________ _ 
Glenford silt loam, 0 to 2 percent slopes ___ _ 
Glenford silt loam, 2 to 6 percent slopea ___ _ 
Glenford silt loam, 6 to 12 percent slopes ___ _ 
Glenford silt loam, 6 to 12 percent slopes, 

moderately eroded _____________________ _ 
Glenford silt loam, 12 to 18 percent 

slopes
1 

moderately eroded _ _ _ __________ _ 
Gravel P,its ------------------------------
Keenie silt loam, 2 to 6 percent slopes ___ -.- _ 
Keene silt loam, 6 to 12 percent slopes ___ _ 
Keene silt loam, 6 to 12 percent slopes, 

moderately eroded--··-------------------
Keene silt loam, 12 to 18 percent slopes ___ _ 
Keene silt loam, 12 to 18 percent slopes, 

moderately eroded ______________________ , 
Keene silt loam, 18 to 25 percent slopes ___ _ 
Killbuck silt loam ________________________ _ 
Latham silt loam, 2 to 6 percent slopes ___ _ 
Latham silt 10am, 6 to 12 percent slopes ___ _ 
Latham silt loam, 6 to 12 pel'cent slopes, 

moderately eroded ____________________ _ 
Latham silt loam, 12 to 18 percent slopes ___ _ 
Latham silt loam, 12 to 18 percent slopes, 

moderately eroded ________ .. ____________ _ 
Latham silt loam, 18 to 35 percent slopes __ .. _ 
Licking silt loam, 0 to 2 percent slopes _____ _ 
Licking silt loam, 2 to 6 percent slopes _____ _ 
Licking silt loam, 6 to 12 percent slopes ___ _ 
Licking silt loam, 6 to 12 percent slopes, 

moderately eroded ____________________ _ 
Licking silt loam, 12 to 25 percent slopes, 

moderately eroded----------------··---·· 
Linwood muck ____________ , ,-------------
Lobdell silt loam, alkaline phase _________ _ 
Loudonville silt loam, 2 to 6 percent slopes __ 
Loudonville silt loam, 6 to 12 percent slopes __ 
Loudonville silt loam, 6 to 12 percent slopes, 

moderately eroded ____________________ _ 
Loudonville silt loam, 

12 to 18 percent slopes ____________ _ 
Loudonville silt loam, 12 to 18 percent 

slopes, moderately eroded _______________ _ 
Loudonville silt loam, 18 to 25 percent 

slopes, moderately eroded _______ .. _____ _ 
Loudonville silt loam, 25 to 35 percent 

slopes, moderately eroded _____________ _ 
Loudonville-Urban land complex, undulating_ 
Loudonville-Urban land complex, rolling ___ _ 
Luray silt loam ________________________ _ 
Luray silt loam, gravelly subsoil variant ___ _ 
Made land ---------- __________________ _ 
Mentor silt loam, 0 to 2 percent slopes 
Mentor silt loam, 2 to 6 percent slopes 
Mentor silt loam, 6 to 12 percent slopes .. __ 
Mentor silt loam, 12 to 18 percent slopes ___ _ 
Mont~omery silty clay loam _____________ _ 
M uskmgum silt loam, 2 to 6 percent slopes _ 
Muskingum silt loam, 6 to 12 percent slopes . 
Muskingum silt loam, 12 to 18 percent slopes _ 
Muskingum and Gilpin silt loams, 18 to 25 

percent slopes-----·---··-- -··----------
Muskingum and Gilpin silt loams, 18 to 25 

percent slopes, severely eroded _ _ _ _ _ .. _ 
Muskingum and Gilpin silt loams, 25 to 35 

percent slopes. ___________ ·-----·-----
Muskingum and Gilpin silt loams, 35 to 50 

pe1:cent slopes . _ -·- ______________ _ 

Acres Percent 

231 

172 
686 

2,453 
2,280 
2,169 

765 
2,809 
1,637 

218 

367 
1,054 

441 
2,216 

436 
988 

328 
143 
476 
341 

1,549 

298 
1,114 

794 
783 
73 

460 
236 

127 

268 
634 

1,586 
1,204 
2,346 

1,447 

1,301 

1,450 

883 

384 
278 
293 

4,079 
1,668 

328 
270 
447 
237 
176 
604 
320 

1,738 
2,321 

4,765 

195 

2,522 

648 

.1 

(') 
.2 
.7 
.6 
.6 
.2 
.8 
.4 

.1 

.1 

.3 

.1 

.6 

.1 

.8 

.1 
(') 

.1 

.1 

.4 

.1 

.3 

.2 

.2 
(') 

.1 

.1 

(') 

.1 
.2 
.4 
.3 
.6 

.4 

.4 

,4 

.2 

.1 

.1 

.1 
1.1 

.5 

.1 

.1 

.1 

.1 
(') 
.2 
.1 
.5 
.6 

1.3 

.1 

.7 

.2 

Soil 

Muskingum and Gilpin-Urban land 
complex, steep ______________________ _ 

Plainfield loamy sand, O to 6 percent slopee _ 
Plainfield loamy sa.nd, 6 to 12 percent slopes -
Quarries ___ ------------------------·-----
Rainsboro silt loam, 2 to 6 percent slopes - -
Rainsboro silt loam, 6 to 12 percent slopes - -
Ramsey channery sandy loam, 6 to 12 

percent slopes ___ ---------------------
Ramsey channery sandy loam, 12 to 18 

percent slopes _________________________ _ 
Ramsey channery sandy loam, 18 to 25 

percent slopes, moderately eroded - - - - - - -
Ramsey channery sandy loam, 25 to 50 

percent slopes, moderately eroded - __ - - - - -
Ravenna silt loam, 0 to 2 percent slopes---
Ravenna silt loam, 2 to 6 percent slopes---
Ravenna-Urban }and complex-------------
Remsen silt loam, O to 2 percent elopes ____ -
Remsen silt loam, 2 to 6 percent alopes __ -
Remsen-Urban land complex-------------
Rittman silt loam, 2 to 6 percent slopes - - - -
Rittman silt loam, 6 to 12 percent slopes __ 
Rittman silt loam, 6 to 12 percent slopes, 

moderately eroded ----------------- --
Rittman silt loam 12 to 18 percent slopes, 

moderately eroded---------------------
Sebring silt loam ---------------------•"--
Sebring silt loam, till substratum ____ - - - - -
Sebring-Urban land complex-------------
Shoals silt loam ------------------------
Sloan silt loam -------------------------
Strip mine spoil, sandstone and shale 

materials, undulating _____ - --- - . - . - -- --
Strip mine spoil, sandstone and shale 

materials. rolling _____________________ _ 
Strip mine spoil, sandstone and shale 

materialst steep ---------------·--- ----
Strip mine spoil, acid clay shale 

materials, undulating __ -- _ --- _ -- -- - --- -
Strip mine spoil, acid clay shale 

materials, rolling ------------- -------
Strip mine spoil, acid clay shale 

materials, steep--··--··--------------·· 
Ship mine spoil, nonacid materials, 

undulating ----------------------- --
Strip mine spoil, nonacid materials, 

rollin~ __________ _. ________________ ----
Strip mine spoil, nonacid materials, 

steep ------------------- --------- --· 
Tilsit silt loam, 6 to 12 percent slopes _ 
Tilsit silt loam, 12 to 18 percent slopes ___ _ 
Trumbull silt loam ______ .. _____________ _ 
Urban land ----------------------------
Wadsworth silt loam, 0 to 2 percent slopes _ .. 
Wadsworth silt loam, 2 to 6 percent slopes __ 
Wadsworth silt loam, 

6 to 12 percent slopes ________ --------
Wadsworth silt loam, 6 to 12 percent 

slopes, moderately eroded .. ____________ _ 
Wadsworth silt loam, moderately. shallow 

variant, 2 to 6 percent slopes . _____ -
Wallkill silt loami clayey subsoil variant _. _. 
War.land si.lt loam ______________________ _ 
Weikert channery silt loam, 6 to 12 

:percent slopes ____ -------------··------
Weikert channery silt loam, 12 to 18 

percent slopes . --··---- --------------
Weikert channery silt loami 18 to 25 percent 

slopes, moderately e1:oded ______ .. ___ - - - -
Weikert channery silt loam, 25 to 50 percent 

slopes, moderately eroded _ _ - - -
Weinbach silt loam, 0 to 2 percent slopes - -
Weinbach silt loam, 2 to 6 percent slopes __ 
Weinbach-Urban land complex ___ _ 

Acres Percent 

290 
717 
197 
187 
96 
60 

161 

55 

148 

969 
9,721 

12,396 
2,462 
2,225 
2,096 

388 
668 
192 

707 

281 
11,523 

1,993 
370 

8,022 
3,062 

947 

2,420 

5,878 

128 

283 

636 

834 

690 

966 
143 
115 
290 

3,757 
1,649 
8,143 

158 

276 

223 
477 

3,377 

137 

211 

482 

1,158 
4,006 
1,456 

368 

.1 

.2 

.1 
(') 
(') 
(') 

(') 

(') 

(') 

.3 
2.6 
3.4 

.7 

.6 

.6 

.1 

.2 
.1 

.2 

.1 
3.1 

.6 

.1 
2.2 
.8 

.3 

.7 

1.6 

(') 

.1 

.2 

.2 

.2 

.3 

l') ') 
.1 

1.0 
.4 
.9 

(') 

.1 

.1 

.1 

.9 

(') 

.1 

.1 

.3 
1.1 

.4 
.1 
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TABLE 8.-Approximate aCTeage and proportionate extent of soils mapped--Continued 

Soil 

Wellston silt Ioami 2 to 6 percent slopes ___ _ 
Wellston silt loam, 6 to 12 percent slopes __ _ 
Wheeling loam, 0 to 2 percent slopes .. _____ _ 
Wheeling loam, 2 to 6 percent slopes _ _ _ _ __ 
Wheeling loam, 6 to 12 percent slopes, 

moderately eroded ___________________ _ 
Wheeling silt loam,, 0 to 2 percent slopes __ .. 
Wheeling silt loam, 2 to 6 percent slopes __ _ 
Wheeling silt loam, 6 to 12 percent slopes __ 
Wheeling silt loam1 6 to 12 percent slopes, 

moderately eroded ____________ ----•-------
Wheeling soils, 12 to 18 percent slopes, 

moderately eroded _____________________ _ 
Willette muck ________________________ _ 

'Less than 0,05 percent. 

Acres 

172 
158 
282 
507 

140 
3,107 
5,144 

743 

269 

198 
857 

Percent 

(') 
(') 
.1 
.1 

(') 
.8 

1.4 
.2 

.1 

.1 

.2 

The color of each soil horizon is described in words, 
such as grayish brown, but it can also be indicated 
by symbols for the hue, value, and chroma, such as 
lOYR 5/2. These symbols, called Munsell color nota
tions, are used by the soil scientists to indicate the 
color of a soil precisely (18). In this survey the terms 
"light colored" and "dark colored" refer to the color 
of the surface layer of the soils. Soils that have a sur
face layer with a color value of 4 or more are light 
colored; those that have a surface layer with a color 
value of less than 4 are dark colored. Unless otherwise 
stated, the color is for a moist soil. 

J:i'ollowing the name of each mapping unit, there 
is a symbol in parentheses. This symbol identifies the 
mapping unit on the detailed soil map. Listed at the 
end of each description of a mapping unit is the capa
bility unit and the woodland suitability group in 
which the mapping unit has been placed. The page on 
which each capability unit is described can be found 
by referring to the "Guide to Mapping Units" at the 
back of this soil survey. The woodland suitability 
group in which each soil has been placed is given 
in table 2 in the subsection "Woodland." Many terms 
used in the soil descriptions and other sections of 
this survey are defined in the Glossary at the back 
of this survey and in the "Soil Survey Manual" (18), 

Alluvial Land 
Alluvial land is in two mapping units. In one it is 

mapped separately and in the other it is mapped in a 
complex with Urban land. 

Alluvial land (Ad),-This mapping unit occupies 
nearly level areas on bottom lands along the Mahon
ing River. It is flooded annually by water that backs 
up from the Berlin Reservoir. In summer this water 
recedes within the river channel and the soil material 
is exposed. Willows and other water-tolerant plants 
grow on this land. Some areas are used for hunting 
in the fall. The lower lying, very wet, depressional 
areas are bare. (Capability unit VIIIw-1; woodland 
suitability group not assigned) 

Alluvial land-Urban land complex (An).-This map
ping unit occurs on nearly level bottom lands in cities 
and towns, and it is subject to flooding, particularly 
in spring. About 25 to 75 percent of this complex 

Soil 

Wooster silt loam, 2 to 6 pe.rcent slopes ___ _ 
Wooster silt loam, 6 to 12 percent slopes __ 
Wooster silt loam, 6 to 12 percent slopes, 

moderately eroded --------------·----
Wooster silt loam, 12 to 18 percent slo_pes, 

moderately eroded __________ ------
Wooster silt loam, 18 to 25 percent slopes, 

moderately eroded ___________________ _ 
Wooster silt loam, 25 to 50 percent slopes, 

moderately eroded ________________ _ 
Wooster-Urban land complex, steep --------

Water area.s __________________________ _ 

Total ------- __ . -------- -------- ----

Acres Percent 

6,487 1.8 
3,816 1.0 

10,791 2.9 

6,137 1.7 

1,588 .4 

143 (') 
305 .1 

2,746 .7 

366,720 100.0 

consists of land that has been used for building sites, 
of areas that have had the topsoil removed, and of 
areas of refuse fill. About 75 percent of the area is 
somewhat poorly drained and the rest is moderately 
well drained and well drained. 

Limitations to use of this complex for recreational 
development is moderate in the moderately well 
drained and well drained areas and is severe in the 
somewhat poorly drained areas. Use for residential 
buildings is more severely limited than for recreational 
areas. (Capability unit not assigned; woodland suita
bility group not assigned) 

Arkport Series 
This series consists of well-drained, level to mod

erately steep soils on stream terraces, glacial out
wash plains, and kames. 

In a typical profile the plow layer is dark grayish
brown fine sandy loam about 9 inches thick. The 
subsoil, about 46 inches thick, consists of alternating 
bands of dark yellowish-brown loamy fine sand and 
yellowish-red or reddish-brown fine sandy loam in 
the uppermost 36 inches. Below this is yellowish-brown 
fine sand. The underlying material is stratified fine 
sand and silt. 

The Arkport soils have a deep root zone. They are 
mainly strongly acid within the root zone. Water and 
air move through these soils at a rapid rate. The avail
able moisture capacity is low. These soils dry out 
rapidly in spring, and they are droughty. 

These soils are not extensive in this county, but 
most of the acreage is used for cultivated crops. 

Typical profile of Arkport fine sandy loam, 6 to 12 
percent slopes, 2 miles northeast of Canal Fulton, in 
a meadow in Lawrence Township, section 2, T. 1 N., 
R. 10 W. (analytical data in table 10): 

Ap-0 to 9 inches, dark grayish-brown (lOYR 4/2) fine 
sandy loam; weak, fine, crumb structure that 
breaks to single gra.in {structureless); loose when 
dry friable when moist; abundant roots; few peb
bl~; medium acid; abrupt, smooth boundary. 

B2&B2t---9 to 45 inches, alternating bands of dark yellow~ 
ish-brown (lOYR 4/4) loamy fine sand (B2) and 
yellowish-red (6YR 5/6) or reddish-brown (5YR 
4/4) fine sandy loam (B2t). The. bands of :fine 
sandy loam (B2t) are 1 inch to 3 inches thick; 
they have weak, fine and medium, suhangular 

CDF013444 



STARK COUNTY, OHIO 93 

blocky structure, are loose when dl'y, are friable 
when moist, have clay coatings and bridging be
tween sand grains, and are strongly acid. The B2 
strata are thicker than the B2t bands; they have 
weak to very weak, fine, subangular blocky struc
ture, are loose when dry, and are very friable 
when moist; few roots below a depth of 18 inches; 
strongly acid or very strongly acid; abrupt, wavy 
boundary. 

B3-45 to 55 inches, yellowish-brown (lOYR 5/4) fine sand; 
few. medium, faint mottles of light reddish brown 
(6YR 6/4); single grain (structureless); loose; no 
roots; strongly acid; abrupt, wavy boundary. 

C-55 to 60 inchesi stratified fine sand and silt. 

In the B2&B2t horizon the matrix of the bands of fine 
sandy loam (B2t) includes reddish brown (5YR 4/4) and 
that in the bands of loamy fine sand includes yellowish 
brown (lOYR 5/4) or light yellowish brown (lOYR 6/4). 
Reaction ranges from very strongly acid to medium acid in 
the B horizon. Coarse fragments make up from 1 to 10 per
cent of the B horizon and the C horizon. 

The Arkport soils are near the Plainfield soils. They are 
similar to the Plainfield soils, except for having a banded 
subsoil. The Arkport soils contain mol'e sand .and less 
gravel than the weU~drained Chili and Conotton soils. They 
are more sandy throughout the profile than the Wheeling 
soils. 

Arkport fine sandy loam, 0 to 6 percent slopes (ArB). 
-This soil occurs on stream terraces and outwash 
plains. Areas are convex and vary in size. Most areas 
range from 3 to 10 acres in size and occur mainly north 
of Canal Fulton in the vicinity of Lake Lucern, but an 
area about 30 acres in size lies east of the Tuscarawas 
River near the Summit County line. 

Included with this soil in mapping were areas of 
Wheeling soils and areas of gravelly Chili and Conot
ton soils. 

This Arkport soil is droughty, and the hazard of 
erosion is moderate in cultivated areas. It generally 
has good surface tilth although it is commonly low in 
organic-matter content. (Capability unit IIe-6; wood
land suitability group 2sl) 

Arkport fine sandy loam, 6 to 12 percent slopes 
(ArC).-This soil occurs in hummocky areas of glacial 
outwash and on terraces along the Tuscarawas Ri
ver and Nimisila Creek. Areas are irregular in size 
and shape. This soil has the profile described as typ
ical for the series, but in some places depth to glacial 
till is 40 to 60 inches. 

Included with this soil in mapping were a few 
areas of a moderately eroded Arkport soil that has 
a lighter colored and thinner surface layer than that 
described as typical. In this soil the first band of dark
colored material is at a depth of less than 15 in
ches, and the first few bands of dark-colored mate
rial are not so distinct as are those that are below 
a depth of 20 inches. Also included in the mapping 
were small areas of Chili soils. 

The hazard of erosion is the major limitation to 
the use of this soil for farming. Use for many nonfarm 
purposes is limited by the slope, rapid permeability, 
and droughtiness. (Capability unit IIIe-1; woodland 
suitability group 2sl) 

Arkport fine sandy loam, 12 to 18 percent slopes 
(ArD).-This soil is on short, irregular slopes of ter
races along the Tuscarawas River and hummocky 
outwash plains. Areas range from 3 to 10 acres in 

size. This soil is more droughty than the less sloping 
Arkport fine sandy loams. It contains more gravel 
than Arkport fine sandy loam, 6 to 12 percent slopes, 
which has the profile described as typical for the 
series. 

Included with this soil in mapping were areas 
of a moderately eroded Arkport soil that has moi:e 
gravel on the surface and is lighter colored than this 
soil. Other inclusions were small areas of the gravelly 
Conotton soils. 

Droughtiness and the hazard _of eyosion are . the 
main limitations to the use of thrn soil for farmmg. 
Droughtiness and the slope are limitations to use for 
many nonfarm purposes. (Capability unit IVe-1; 
woodland suitability group 2sl) 

Bogart Series 
The Bogart series consists of moderately well 

drained, level to sloping soils that occur on terraces 
and outwash plains throughout the county. These 
soils formed in sandy and gravelly glacial outwash 
material. . 

In a typical profile the plow lay~r is dark gra)'.1sJ:i
brown silt loam about 7 inches thick. The subsoil 1s 
about 35 inches thick. To a depth of about 22 inches, 
it is strong-brown silt loa!fl, Belo~ this, an_d extend
ing to a depth of 28 mches, is yellowish-bro~ 
gravelly clay loam that is distinctly mottle? with 
light brownish gray, grayish brown and reddish yel
low. The lower part of the subsoil is about 14 inches 
of yellowish-brown very gravelly sandy Joa~ mottled 
with gray and reddish yellow. The underlymg mate
rial is loose gravel and sand. 

The Bogart soils have a moderately_ deep or deep 
root zone. Permeability is moderate m the subSf?ll 
and is rapid in the underlying mate,:iaL The av'.'11-
able moisture capacity is low to medrnm, dependmg 
on the depth to coarse sand ~nd gravel. 'fhese soils 
have a high water table during wet periods. They 
tend to be less draughty than the nearby Chili soils. 

The Bogart soils are not extensive in this county. 
Most of their acreage is used for cultivated crops. 

Typical profile of Bogart sJlt loam, 2 to 6 percent 
slopes, in a cultivated field m Lake Township, sec
tion 20, T. 12 N., R. 8 W.: 

Ap-0 to 7 inches dark grayish-brown (lOYR 4/2) silt 
loam· weak medium subangular blocky structure 
that breakst to mode~ate, fine and medium, granu
lar structure; friable; abundant roots; 10 percent 
pebbles i slightly acid; abrupt, smooth bou~dary. . 

Bl-7 to 16 inches, strong-brown (7.5YR 6/6) silt loam, 
moderate, fine and medium. subang~lar ~locky 
structure; slightly friable when moist; slightly 
plastic when wet; common roo~s; 10 perc~nt peb
bles, by volume, as much as 2 mches m diameter; 
at-rongly acid; gradual, wavy boundary. . 

B2lt-16 to 22 inches, strong-brown (7.5YR 5/6) heavY silt 
loam: few. fine, faint mottles of grayish bTown 
(lOYR 5/2); strong, tine and medium, suba_ngulal' 
blocky structure; friable; common roots; thm clay 
films on 20 -percent of ped surfaces; 15 percent 
pebblest by volume, as much as 2 inches in diame
ter; strongly acid; gradual,_wavy boundary. 

IIB22tg-22 to 28 inches, yellowish-brown (lOYR 5/4) 
gravelly clay loam; many, medium, distinct mottles 
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of light brownish gray (lOYR 6/2), grayish brown 
(lOYR 5/2), and reddish yellow (7.5YR 6/6); mod
erate, medium and coarse, :,ubangular blocky 
structure; slightly firm; few roots; medium clay 
films on 40 percent of ped surfaces i few clay en
riched masses; few, medium, very dark brown fer
romanganiferous stains on ped surfaces; 30 per
cent pebbles, by volume, as much as 2 inches in 
diameter; strongly acid; gradual, wavy boundary. 

IIBSCl-28 to 42 inches, yellowish~hrown (IOYR 5/4) very 
gravelly sandy loam; many, medium, distinct mot
tles of gray (lOYR 6/1) and reddish yellow (7.5YR 
6/6); weak, fine and medium, subangular blocky 
structure; very friable; few -roots; discontinuous 
clay films in old root channels; few black (N 2/0) 
stains on a few pebbles; 60 percent pebbles in 
lower pint of horizon; strongly acid. 

IIC2-42 to 60 inches, loose gravel and sand; medium acid. 

The A horizon is silt loam or loam. In some areas there is 
an A2 horizon in which chromas are 8 or 4 and values are 5 
or 6. · Depth to the B21t horizon ranges from 14 to 20 inches. 
The combined B21t and B22tg horizons are 10 to 30 inches 
thick, and in these horizons the matrix ranges from yellow
ish hrown (lOYR 5/4 or 5/5) to brown (7.5YR 5/4) or 
strong brown (7.5YR 5/6). In the lower part of the B2 hori
zon, coarse fragments make up from 5 to 30 percent of the 
soil mass. The C horizon contains only a few stones that are 
more than 8 inches in diameter. 

The Boga.rt soils are the moderately well drained mem
bers of a drainage sequence that includes the well drained 
Chili soils. Bogart soils are commonly next to the somewhat 
poorly drained Weinbach soils a.nd the well-drained Chili 
soils. The underlying material of Bogart soils is sandy and 
gravt!lly, whereas that of Glenford soils is silty and con
tains some clay. The Bogart soils have a more friable sub
soil than the Weinbach soils. 

Bogart loam, 0 to 2 percent slopes (BgA).-This soil 
occurs mainly on stream terraces in Marlboro and 
Sandy Townships. Areas vary in size. This soil has 
more sand in the surface layer and subsoil than Bo
gart silt loam, 2 to 6 percent slopes, which has the 
profile described as typical for the series. The surface 
layer of this soil is less susceptible to crusting than 
that of the Bogart silt loams. 

Included with this soil in mapping, in Marlboro 
Township, were areas in which the underlying mate
rial is mainly reddish sand and is wet much of the 
year. Also included in the mapping, in depressions 
and drainageways, were small areas of the somewhat 
poorly drained Weinbach soils. 

Limitations to use of this soil for cultivated crops 
are few or none. A seasonal high water table is a 
limitation to some nonfarm uses. ( Capability unit 
Ils-1; woodland suitability group lol) 

Bogart loam, 2 to 6 percent slopes (BgB).-This soil 
occurs on stream terraces. Its surface layer and sub
soil contain more sand than do corresponding layers 
in the profile described as typical for the series. This 
soil generally has very good surface tilth. 

Included with this soil in mapping were areas 
in which the underlying material is reddish sand 3 
to 8 feet or more thick. This material is wet much 
of the year and is subject to caving. Also included in 
the mapping were small areas of the well-drained 
Chili soils. 

Use of this Bogart soil for cultivated crops is 
limited by a moderate hazard of erosion. A seasonal 
high water table limits use for some nonfarm purposes. 

( Capability unit IIe-3; woodland suitability group 
lol) 

Bogart silt loam, 0 to 2 percent slopes (BoA).-This 
soil occurs on outwash plains and terraces. It occu
pies small, irregularly shaped areas on benc~es al;>0".e 
depressional areas. The surface layer of this soli 1s 
susceptible to crusting. . 

This soil commonly is next to the well-dramed 
Chili soils and the somewhat poorly drained Wein
bach soils and small areas of both kinds of soils were 
included in the mapping. Also included in mapping 
were small areas of soils that have a dark-colored 
surface layer 8 to 14 inches thick and areas of soils 
that have a weak fragipan. 

Limitations to use of this soil for cultivated crops 
are few or none. Seasonal wetness is the major limi
tation for many nonfarm uses. ( Capability unit Ils-
1; woodland suitability group lol) 

Bogart silt loam, 2 to 6 percent slopes (BoB).-This 
soil generally occupies short slopes on stream terraces 
and outwash plains. Areas v":ry in size . and shape. 
This soil has the profile described as typical for the 
series. Its surface layer is likely to crust. 

Included with this soil in mapping, particularly 
on slopes of 4 to 6 pecent, were small areas of the 
well-drained Chili soils. Also included, in low drain
ageways were areas of the somewhat poorly drained 
Fltchvill~ and Weinbach soils. Other inclusions were 
a few areas of soils that have a dark-colored surface 
]ayer 8 to 14 inches thick and small areas of soils 
that have a weak fragipan. 

A moderate hazard of erosion limits the use of 
this soil for cultivated crops. A seasonal high water 
table is the major limitation for many nonfarm uses. 
(Capability unit Ile-3; woodland suitability group 
lol) 

Bogart silt loam, 6 to 12 percent slopes (BoC).-This 
soil occurs on short, irregular slopes. It occupies areas 
between the higher lying, well-drained Chili and 
Wheeling soils and the lower lying, somewhat poor
ly drained Weinbach soils. This soil is highly suscep
tible to surface crusting. 

Included with this soil in mapping were small 
areas of soils that have a weak fragipan in the lower 
part of the subsoil. Also included in the mapping were 
a few areas of moderately eroded soils that have a 
thinner surface layer than is typical of Bogart soils. 
Other inclusions were spots of soils that have a loam 
surface layer and small areas of the well-drained 
Chili soils. 

Use of this soil for cultivated crops is limited 
by a severe hazard of erosion. The slope limits use 
for many nonfarm purposes. ( Capability unit IIIe-1; 
woodland suitability group lol) 

Bogart-Urban land complex (Bu).-This c_omplex 
consists of areas of nearly level and gently sloprng Bo
gart soils and disturbed land, It occurs on the gla
cial outwash terrace in the southwestern part of the 
city of Canton. 

Because the moderately well drained Bogart soils 
are dominant, areas of this complex have a high wa
ter table in winter and spring. The nearly level areas 
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receive runoff from adjacent areas and are genera]. 
ly wet later in spring than the gently sloping areas. 

Included with this complex in mapping were a 
few areas of soils that are more poorly drained than 
Bogart soils. 

Seasonal wetness is the major limitation to use 
of this complex, although water moves readily through 
the soil material except when the water table is high. 
( Capability unit not assigned; woodland suitability 
group lol) 

Borrow Pits 
Borrow pits (Bv) consists of areas from which the 

soil material has been removed to a depth of at least 
4 feet. This material has been used primarily for 
fill material in other areas. (Capability unit not as
signed; woodland suitability group not assigned) 

Brooke Series 
The Brooke series consists of dark-colored, well. 

drained, gently sloping to steep soils. These soils occur 
on uplands in the unglaciated southeastern part of 
the county. They formed in residuum derived from 
limestone. 

In a typical profile the surface layer is dark
brown silty clay loam about 7 inches thick. The sub
soil, about 16 inches thick, is dark-brown channery 
silty clay in the uppermost 3 inches and is d.ark yellow
ish-brown and olive channery clay below. The sub
soil is plastic when wet and contains many coarse 
fragments of limestone. Gray limestone bedrock is 
at a depth of 23 inches. 

The Brooke soils have a moderately deep root 
zone in most places. Permeability is slow in the sub
soil, and available moisture capacity is low. 

These soils are not extensive in this county. 
Most of the acreage is used for cultivated crops or for 
permanent meadow. 

Typical profile of a Brooke silty clay loam about 
5.8 miles west of Minerva in Osnaburg Township, 
section 36, T. 18 N ., R. 7 W. : 

Ap-0 to 7 inehes, dark-brown (lOYR 3/3) silty clay loam; 
weak, fine and very :fine, subangular blocky struc
ture that breaks to moderate, fine, granular struc
ture; friable when moist, slightly plastic when 
wet; abundant root.<;; few fragments of limestone 
as much as 3 inches in diameter; neutral; abrupt, 
smooth boundary, 

B21t-7 to 11 inches, dark-brown (7.5YR 4/4) channery 
silty clay; moderate, fine and medium, subangular 
blocky structure; plastic when wet; numerous 
roots; thin, continuous, yellowish-brown (lOYR 
5/6) clay :films on ped faces; 30 percent coaree 
fragments of limestone; neutral; clear, wavy 
boundary. 

B22t-11 to 17 inches, dark yellowish-brown /lOYR 4/4) 
channery clay; light olive-brown (2.5Y 5/4) ped 
exteriors; strong, fine and medium, snbangular 
blocky structu1.'e; plastic when wet; numerous 
roots; thick, discontinuous, yellowish-red (5YR 
4/5) clay films on peds; 20 percent coarse frag
ments o:f limestone; slightly calcareous in lower 
part of horizon; gradual, wavy boundary. 

B3C-17 to 23 inches, olive (5Y 5/3) channery clay; yellow
ish-brown (lOYR 5/4) ped interiors; weak1 coarse1 

prismatic structure that breaks to moderate, med-

364>363 0 - 71 - '1 

ium and coarse, subangular blocky structure; plas
tic when wet; few roots j thick, discontinuous, dark 
yellowish-brown (lOYR 4/4) clay films on ped sur
faces; 35 percent coarse fragments of limestone; 
calcareous; gradua1, irregular boundary. 

R---23 to 30 inches, gray, calcareous limestone. 

The A horizon includes very dark grayish brown (lOYR 
8/2) in some places. Fragments more than 3 inches in dtam. 
eter make up 5 to 15 percent, by volume, o:f the A horizon. 
The content of coarse fragments ranges from 20 to 50 per
cent in the B21t and the B22t horizons and from 30 to 170 
percent in the B3C horizon. Reaction ranges from neutral 
to mildly alkaline in the Ap ,horizon and from neu~ral to 
medium acid in the B21t horizon. Calcareous material oc
curs at a depth of 12 to 30 inches. Depth to bedrock ranges 
from 20 to 36 inches. The limeatone bedrock is fractured 
e.nd weathered in the top 6 to 12 inches. 

The Brooke soils are commonly adjacent to the well
drained Gilpin and Latham soils. Brooke soils formed on 
calcareous limestone, wheres.a the Gilpin soils formed ?n 
acid siltstone, shale, and sandstone and the Latham sods 
formed on acid shale. 

Brooke silty clay loam, 4 to 12 percent slopes, mod
erately eroded (BwC2).-This soil oc:curs just. below 
ridgetops and on benches. It has a sticky, plastic sur
face layer and is likely to become cloddy if worked 
when wet. Fragments of limestone are common !'>Il 
the surface, but they generally do not interfere with 
tillage. 

Included with this soil in mapping, on long slopes, 
were small areas of the moderately well drained 
Keene soils. 

The hazard of erosion is the major limitation to 
the use of this soil for farming. The slope, slow per
meability and depth to bedrock are limitations to 
use for ~any nonfarm purposes. ( Capability unit 
IIIe-3; woodland suitability group 3cl) 

Brooke silty clay loam, 12 to 25 percent slopes, mod
erately eroded (BwE2).-This soil occupies smaJI_, irre![
ular areas on hillsides. It has lost some of its ori
ginal surface soil through erosion, and its present 
surface layer includes material from the subsoil. The 
present surface layer is light colored, and it is sticky 
and plastic when wet. A few shallow gullies have 
formed in the steeper areas. 

Use of this soil for farming is limited mainly 
by the continuing hazard of erosion. A few areas on 
the lower slopes can be used for an occasional culti
vated crop, but much of the acreage _i~ too ste~p _for 
tillage. The slope and slow permeab1hty are hm1ta
tions to many nonfarm uses. ( Capability unit VIe-2; 
woodland suitability group 3cl on north- and east
facing slopes, 4cl on south- and west-facing slopes} 

Canadice Series 
The Canadice series consists of poorly drained, 

nearly level soils that occur in small, scattered areas 
throughout the glaciated part of the county. Most 
areas were sites of old, shallow glacial lakes. These 
soils formed in silty clay and clay of Wisconsin age. 

In a typical profile the plow layer is dark-gray 
silt loam about 7 inches thick. The subsoil is about 
38 inches thick and is sticky and plastic when wet. 
To a depth of about 13 inches, it is dark-gray silty 
clay mottled with strong brown and brownish ye!-
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low. Below this, and extending to a depth of 34 inches, 
is gray clay mottled with dark brown, light olive brown, 
yellowish red, and strong brown. The lower part of 
the subsoil is dark-gray silty clay mottled with strong 
brown and light olive brown. The underlying mate
rial is gray, poorly sorted and stratified silty clay, 
silty clay learn, silt loam, gravel, and sand. 

The Canadice soils have a deep root zone in most 
places when the water table is low. The available 
moisture capacity is low to medium. Permeability 
is very slow in the subsoil. The water table is at or 
near the surface late in winter and in spring. Be
cause water seeps in from adjacent higher areas, 
these soils are seldom droughty. 

Most of the acreage of these soils is used for pasture. 
Typical profile of Canadice silt loam, in Canton 

Township, section 13, T. 10 N., R. 8 W.: 
Ap-0 to 7 inches, dark-gray (lOYR 4/1) heavy silt loam; 

moderate, fine, granular structure; friable; abun
dant roots; medium acid; abrupt, wavy boundary. 

B21t-7 to 13 inc.hes, dark-gray (5Y 4/0) silty clay; many, 
medium, prominent mottles of strong brown 
(7.5YR 5/8) and brownish yellow (lOYR 6/6); 
strong, medium, subangular blocky structure; plas
tic. when wet; numerous roots; thin continuouB 
clay films on ped faces· few white pebbles o:f 
quartz; slightly acid; gradual, wavy boundary. 

B22tg-13 to 20 inches, gray (N 5/0) clay; many, medium, 
prominent mottles of dark brown (7.5YR 4/4) and 
light olive brown (2.5Y 5/4}; weak, coarse, pris
matic structure that breaks to strong, fine and 
medium, subangular blocky structure; very plastic 
when wet; numerous roots j medium continuou1:1 
clay films on ped faces; slightly e.cid; gradual, 
wavy boundary. 

B23tg-20 to 34 inches, gray (N 5/0) clay; many, medium, 
prominent mottles of yellowish red ( 5YR 4/6), 
strong brown (7.5YR 4/4), and light olive brown 
(2.5Y 5/4); weak, coarse, prismatic structure that 
breaks to strong, fine and medium, subangular 
blocky structure; very plastic when wet; few 
roots; very dark gray (N 3/0) 1 thfokt continuous 
clay films on ped faces; slightly acid; gradual, 
wavy boundary. 

B24tg-34 to 45 inches, dark~gray (N 4/0} silty clay; many, 
medium, prominent mottles of strong brown 
(7.5YR 5/8) and light oli>"e brown (2.5Y 5/4); 
moderate, fine and medium, subanguiar blocky 
structure; plastic when wet; few roots; medium 
discontinuous clay films on ped faces; neutral; 
gradual, wavy boundary. 

IIC-45 to 60 inches1 gray (N 5/0) poorly sorted and strati
fied 5ilty clay1 silty clay loam, silt loam, gravel, 
and sand i many, coarse, distinct mottles of yellow
ish brown (lOYR 5/4), light olive brown (2.5Y 
5/4), and brown (7.5YR 4/4) i massive (structure. 
less); no roots; many rounded pebbles of quartz 
and granite; neutral to mildly alkaline· in lower 
part of horizon. 

In uncultivated areas there is a very dark brown (lOYR 
2/2) or very dark gray (lOYR 3/1) Ai horizon that is 2 to 4 
inches thick and a gray (lOYR 5/1) or dark-gray (lOYR 
4/1) A2 horizon 3 to 6 inches thick. In the B2 horizon1 the 
clay content ranges from 45 to 55 percent1 and the matrix 
ranges from light gray (N 6/0), gray (N 5/0), and dark 
gray (5YR 4/1 and N 4/0) to olive gray (5Y 5/2). Reaction 
ranges from slightly acid to medium acid in the upper part 
of the B horizon and from neutral to slightly acid in the 
lower part. Coarse fragments in the solum make up less 
than 5 percent of the soil mass. From 5 to 15 percent of the 
IIC horizon consists of coarse fragments. 

The Canadice soils are the poorly drained member5 of a 
drainage sequence that includes the very poorly drained 

Montgomery soils. Canadice soils are next to the Sebring 
soils in many places, but they are more clayey in their sub
soil and are less acid throughout their profile than these 
soils. The Canadice soils are similar to the Trumbull soils, 
but unlike them are underlain by stratified material depos
ited by water. 

Canadice silt loam (0 to 2 percent slopes) (Ca).-
This soil occurs in swales and in somewhat depres
sional areas that are commonly dissected by small 
streams. It is subject to flooding in some places. Pond
ing is likely in undrained areas. 

Included with this soil in mapping were a few 
areas of soils that have a dark-colored surface layer 
that is very high in organic-matter content and small 
areas of soils that have a silty clay loam surface lay
er that is sticky when wet. Also included in the map
ping were small areas of the Wallkill soils that are 
underlain by muck and small areas of the somewhat 
poorly drained Fitchville soils. 

Wetness is the major limitation to use of this 
soil for most purposes. This soil is difficult to drain. 
(Capability unit IVw-1; woodland suitability group 
lwl) 

Canfield Series 
The Canfield series consists of moderately well 

drained level to moderately steep soils that occur on 
upland; throughout the glaciate~ part of th~ co?nty. 
These soils formed in loam or silt loam glacial till of 
Wisconsin age. 

In a typical profile the surface layer is silt Joa~ 
about 10 inches thick. It is dark grayish brown m 
the upper 8 inches and yell~wish brown below. The 
subsoil is about 45 inches th1ck. To a depth of about 
25 inches, it is yellowish-brown, friable_ silt loam 
mottled with dark grayish brown, yellowish brown, 
brown and strong brown. Below this, and extending 
to a depth of 55 inches, is a ~ark yello~sh-brown 
and yellowish-brown loam frag1pan that 1s mottled 
with yellowish brown, gray, and dark gray. The u~
derlying material is yellowish-brown loam that 1s 
mottled with grayish brown and contains fragments 
of sandstone and shale. 

The Canfield soils have a moderately deep root 
zone. Permeability is moderate in the upper part of 
the subsoil and it is moderately slow in the lower 
part of th~ subsoil and in the underlying material. 
The available moisture capacity is medium. These 
soils have a perched water table during long wet per
iods. 

The Canfield soils are the most extensive soils 
in this county. Most of the acreage is used for culti
vated crops. 

Typical profile of Canfield silt loam, 2 to 6 per
cent slopes, in a meadow in Tuscarawas Township, 
section 9, T. 12 N., R. 10 W.: 

Ap-0 to 8 inches, dark grayish-brown ( lOYR 4/2) silt 
loam· weak fine, granular structure; friable; 
abundant r~ots; slightly acid; abrupt, smooth 
boundary. 

A.2-8 to 10 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, medium, platy structure that breaks . to 
weak, very fine, subangular blocky structure j frra-
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ble; abundant roots; strongly acid; clear, wavy 
boundary. 

B21t----10 to 20 inches, yellowish-brown (l0YR 5/4) silt 
loam; few, fine, faint mottles of dark grayish 
brown (10YR 4/2), yellowish brown (l0YR 5/8), 
and brown (7.6YR 5/4); moderate, medium, suban
gular blocky structure; friable; many roots; thin 
patchy clay films; very strongly acidj diffuse, 
wavy boundary. 

B22t-20 to 25 inches, yellowish-brown (l0YR 5/4) silt 
loam; many, medium, distinct mottles of strong 
brown (7.5YR 5/8) and grayish brown (10YR 
5/2); weak, medium, subangular blocky structure; 
fl'iable; many roots; thin discontinuous clay films 
on :ped faces; strongly acid; clear, wavy boundary. 

IIBxl-25 to 36 inches, dark yellowish-brown (lOYR 4/4) 
loam; common, medium, faint mottles of yellowish 
brown (l0YR 5/6) and gray (lOYR 6/1); weak, 
coarse, prismatic structure that breaks to weak, 
thick, platy structure; very firm, brittle; few 
roots; black and dark-brown stains on platy sur
faces; few stones as much as 3 inches in diameter; 
strongly acid j gradual, wavy boundary. 

l!Bx2-36 to 46 inches, yellO'\Vish-brown (10YR 5/4) loam; 
weak, coarse, prismatic structure that breaks to 
weak, thick, platy structure; very firm, brittle; 
few roots; thin dark-gray (10YR 4/1) day films on 
ped faces; dark-brown stains on platy surfaces; 
strongly acid; gradual, wavy boundary, 

IIBx3~46 to 55 inches, dark yellowish-brown (l0YR 4/4) 
loam; few, medium, faint mottles of dark gray 
(10YR 4/1); very weak, coarse1 subangular blocky 
structure; very firm, brittle; few roots; black and 
brown stains on ped faces; strongly acid; clear, 
smooth boundary. 

IIC-50 to 62 inches, yellowish-brown (lOYR 5/4) loam; 
few, medium, fa.int mottles of grayish brown 
(10YR 5/2); massive (structureless); firm; no 
roots; common fragments of sandstone and shale; 
medium acid. 

The B21, Bxl, and Bx2 horizons are loam, silt loam, or 
light clay loam and are 25 to 40 inches thick; theh- clay 
content is typically 23 percent, but it ranges from 20 to 27 
pereent, Depth to the Bxl horizon (fragipan) generally is 
25 inches, but it ranges from 15 to 30 inches. The Bx hori
zon is 20 to 36 inches thick, and it contains primary prisms 
6 to 14 inches across and black coats that cover 20 to 50 
percent of the horizontal surfaces. Reaction ranges from 
slightly acid to very strongly acid in the solum. The texture 
of the Bx and C horizons is silt loam, loam, or fine sandy 
loam. Depth to calcareous till ranges from 60 to 100 inches, 
and the calcium-carbonate equivalent of this material is 2 
to 4 percent. 

The Canfield soils are the moderately well drained mem
bers of a drainage sequence that includes the somewhat 
poorly drained Ravenna soils and the well drained Wooster 
soils, Along the boundary between soil associations 3 and 7, 
Canfield soils are commonly adj a.cent to Rittman soils. Can
field soils have lei:;s clay in their subsoil and underlying gla~ 
cial till than Rittman soils, and they are deeper to limy 
material. 

Canfield silt loam, 0 to 2 percent slopes (CdA).-This 
soil occurs on hilltops, mainly in areas that range from 
5 to 10 acres in size. Slopes are most commonly 1 or 
2 percent. This soil tends to dry out more slowly in 
spring- than the other Canfield soils. 

Included with this soil in mapping, in drainage
ways and small concave areas, were sma]] areas of 
the poorly drained Sebring soil that has a till sub
stratum. Other inclusions were small areas of Canfield 
soils that have slopes of more than 2 percent. 

Seasonal wetness limits the use of this Canfield 
soil for cultivated crops. For many nonfarm uses, 
moderately slow permeability and seasonal wetness 

are limitations. (Capability unit Ilw-4; woodland 
suitability group lol) 

Canfield silt loam, 2 to 6 percent slopes (CdB).-This 
soil occupies convex areas on uplands. Most areas 
are large and irregularly shaped. This soil has the 
profile described as typical for the series. 

Included with this soil in mapping were small 
areas of a moderately eroded Canfield soil that has 
more gravel on the surface and has a lighter colored 
and thinner surface layer than that described as 
typical. Also included in mapping were small areas 
of the poorly drained Sebring soil that has a till sub
stratum. Other inclusions, on the crests of small knolls, 
were spots of the well-drained Wooster soils. 

A moderate hazard of erosion is the major limi
tation to the use of this soil for farming. Wet areas 
caused by seepage are common on the lower third 
of long slopes. Moderately slow permeability is the 
main limitation to many nonfarm uses. (Capability 
unit Ile-2; woodland suitability group lol) 

Canfield silt loam, 6 to 12 percent slopes (CdC) .-This 
soil occupies irregularly shaped areas that vary in 
size. 

Included with this soil in mapping were small 
areas of a moderately eroded Canfield soil that has 
more gravel on the surface and has a thinner and 
lighter colored surface layer than this soil. Also in
cluded in the mapping, in narrow drainageways, were 
small areas of the poorly drained Sebring soil that 
has a till substratum. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. For 
many nonfarm uses, it is limited by the slope and 
moderately slow permeability. (Capability unit Ille-
2; woodland suitability group lol) 

Canfield silt loam, 6 to 12 percent slopes, moderately 
eroded (CdC2).-'rhis soil occurs along drainageways 
and on the lower part of long slopes. Areas are irreg
ular in size and shape. This soil has more gravel on 
the surface than the soil described as typical for the 
series, and its surface layer is thinner and lighter 
colored. Past erosion has thinned the root zone a~d 
lowered the available moisture capacity of this s01L 
Because of the loss of organic matter, good tilth is 
difficult to maintain on this soil. The surface layer 
is susceptible to crusting, and runoff is rapid. 

Included with this soil in mapping were a few 
small areas of a severely eroded soil; shallow gullies 
have formed in these areas. Also included in the map
ping, at the base of slopes, were small areas of the 
somewhat poorly drained Ravenna soils. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. Mod
erately slow permeability and the slope are limita
tions to many nonfarm uses. (Capability unit IIIe-2; 
woodland suitability group lol) 

Canfield silt loam, 12 to 18 percent slopes (CdD).
This soil generally occupies long, narrow areas along 
drainageways. In the profile of this soil the fragipan 
is at a depth of 18 to 20 inches, which is neai-er the 
surface than in the profile described as typical for 
the series. Because runoff is very rapid, the hazard 
of erosion is very severe. 
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Included with this soil in mapping were small 
areas of moderately eroded Canfield soils that have 
more pebbles on the surface and are lighter colored 
than this soil. Other inclusions were small areas of 
the well-drained Wooster soils. 

A very severe hazard of erosion is the major li
mitation to_ the use of this soil for cultivated crops. 
The slope 1s a severe limitation for many nonfarm 
uses. (Capability unit IVe-2; woodland suitability 
group lol) 

Canfield silt loam, 12 to 18 percent slopes, moderately 
eroded (CdD2).-This soil generally occurs in long, 
narrow areas along drainageways and streams. It 
has lost most of its original surface layer through 
erosion, and the fragipan is only 15 to 20 inches be
low the surface. There is more gravel on the surface 
of this soil than is on the surface of the surrounding 
uneroded Canfield soils. This soil is droughty. A few 
shallow gullies have formed in some places. 

Included with this soil in mapping were small 
areas of the well-drained Wooster soils. 

The major limitation to the use of this soil for 
cultivated crops is a very severe hazard of erosion. 
The slope is a severe limitation for many nonfarm 
uses. (Capability unit IVe-2; woodland suitability 
group lol) 

Canfield-Urban land complex, undulating (CeB).
This complex occupies broad areas in the glaciated 
part of the county. It consists of areas of unaltered 
or only slightly altered, Canfield soils and of area~ 
where the soil material has been severely altered or 
disturbed by cutting and filling during construction. 

Included in the mapping of this complex were a 
few areas of the well-drained Wooster soils. 

In areas outside the cities about 50 to 60 percent 
of the area has been altered by construction, but 
the percentage is much larger within the cities. In 
some places, where grading has been extensive, the 
compact glacial till underlying these areas has been 
exposed. In the relatively undisturbed areas, the 
dense fragipan in the Canfield soils is at a depth of 
24 to 50 inches, and permeability is moderately slow. 

Because the dominant Canfield soils are moder
ately well drained and the fragipan slows the move
ment of water, areas of this complex have a high water 
table in winter and in spring; in disturbed areas run
off generally is rapid, and the hazard of erosion is 
moderate. (Capability unit not assigned· woodland 
suitabilitv "roup lol) ' 

Ca~field-~rban )and complex, rolling (CeC).-This 
mappmg umt consists of moderately well drained Can
field soils and disturbed land that ·have been used for 
community development. 

Included in the mapping of this complex were 
a few areas of the well-drained Wooster soils. 

The dominant Canfield soils have a fragipan that 
slows the movement of water through the soil, and 
seep'.'ge _ downslope is common. Runoff is rapid, and 
eros10n 1s a severe hazard in the disturbed areas Un
:irotected _ditchbanks along roads tend to erode· rap
idly,. and :n places material from the dense, compact 
frag1pan 1s exposed. (Capability unit not assigned· 
woodland suitability group lol) ' 

Canfield Series, Moderately Shallow Variant 
In some soil series, a variant is included. A variant 

has many of the characteristics of the series in 
which it is placed, but it differs in at least one im
portant characteristic, which is indicated by its 
name. The acreage of a variant is not large enough 
to justify establishing a new series. The moderately 
shallow variant of the Canfield series is similar to 
normal Canfield soils but is thinner to bedrock. 

The profile of the moderately shallow variant 
of the Canfield series has a dark grayish-brown and 
yellowish-brown silt loam surface layer about 7 inches 
thick. The subsoil is about 29 inches thick. To a 
depth of about 20 inches, it is brown and dark-brown, 
friable silt loam. Below this is a dark yellowish-brown 
loam fragipan 4 inches thick that is mottled with 
grayish brown and yellowish brown. The lower part 
of the subsoil is 12 inches of yellowish-brown suty 
clay loam mottled with grayish brown. 

Typical profile of a Canfield silt loam, moderate
ly shallow variant, in Bethlehem Township, section 
3, T. 9 N., R. 9 W.: 

Al-0 to 4 inches, dark grayish-brown (lOYR 4/2) silt 
loam; moderate, medium, crumb structure; fria~ 
ble; abundant roots; very strongly aeid; dear\ 
wa-vy boundary. 

A2-4 to 7 inches, yellowish-brown (lOYR 5/4) silt loam; 
weak, fine, subangular blocky structure ; friable; 
common roots; very strongly acid; gradual, wavy 
boundary. 

Bl-7 to 14 inches, brown (7.5YR 4/4) silt loam; few, fine 
faint mottles of grayish brown (lOYR 5/2); mod
erate, medium, subangular blocky structure; fria
ble; common roots; very strongly acid; gradual, 
wavy boundary. 

B2t--14 to 20 inches, dark-bro,vn (7.5YR 4/4) silt loam; 
moderate, medium, subangular blocky structure; 
friable; common roots; thin, patchy, gray (5Y 5/l) 
clay films in pores and in root channels j many 
fragments of granite, siltstone, and shale; very 
strongly acid; gradual, wavy boundary. 

Bx-20 to 24 inches, dark yellowish-brown (lOYR 4/4) 
loam; common, medium, distinct mottles of grayish 
brown (lOYR 5/2) and yellowish brown (lOYR 
5/6); weak, medium, subangular blocky structure; 
firm, somewhat brittle;. few roots; very dnrk 
brown (lOYR 2/2) ferromanganiferou.s stains on 
pebbles and stone fragments; 15 percent coarse 
fragments; very strongly acid; abrupt, wavy 
boundary. 

UB3-24 to 36 inches, yellowish-brown (lOYR 5/4) silty 
c1ay loam; many, medium, distinct mottles of gray
ish brown (2.5Y 5/2); weak, medium, subangulal" 
blocky structure; friable when moist, slightly plas
tic when wet; few roots; 15 percent fragments of 
weathered shale; very strongly acid; clear, wavy 
boundary. 

Depth to shale bedrock ranges from 20 to 40 inches. 

Canfield silt loam, moderately shallow variant, 2 
to 6 percent slopes (CfB).-This soil occurs mainly in 
small areas on or near crests of hills. Slopes are 
slightly con vex. This Canfield soil is well drained 
and moderately well drained, but it is moderately 
well drained in most areas. 

This soil is commonly next to normal Canfield 
soils, and small areas of those soils were included 
in mapping. 

A moderate hazard of erosion is the major limi-
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tation to the use of this soil for farming. Moderate 
permeability and shallowness to shale limit use for 
many nonfarm purposes. (Capability unit IIe-4; 
woodland suitability group lol) 

()Mlii!Id silt l.mn1, l)l!;ldl'!flll~y sllaUow . v~nt, fl 
to t2 P .. er .. i:en.t .11.lap·. e.,, re .. !.G.JJ.~'l'l:i .. · ' .. s ... s·o· ii =. ·. 111'll m .... ain. h ... •.· in e111/lll 'are.ru; tn the aouthem ~r't o:f the eoimty. II: 
li .gtiill!!rally 11'1Qderately wall dra!nllll, but lt ,, well 
dralntil in iiiime pla!le~- 'thin 11,;rare o'l; .gJae!lll till :11re 
underlain by shale bedrock. In most places, this soil 
contains more fragments of shale or sandstone than 
the other Canfield soils. This soil has the profile de
scribed as typical for tl,e series. 

Included with this soil in mapping, in the north
eastern part of the county, were a few small areas of 
somewhat poorly drained soils. 

A severe hazard of erosion is the major limita
tion to the use of this soil for farming. The slope and 
the limited depth to bedrock are limitations for many 
nonfarm uses. ( Capability unit IIJe.-3; woodland suit
ability group lol) 

Carlisle Series 
In the Garltsle ill!$'!es are vezy P®dy . dl'lrli:u,d, 

J;;latik o:rgirnle lioll!t ~~t Oi:!l'.;tl;r m level and depress~ 
flrli\!l:ll.1Ji the !!illlclidtad pJl.l"t ti! t.he ®11:lli:!', Thi; Pl:"!lMfo 
materlltl formed. rroi:(I partly µ~omp1>se!l plant . .!Ullte, 
ri111l mm ll:J:,,,m1s grallae.~, s!!dl!tlll!c, .md tree\!:. 

A typical cultivated Carlisle soil is black muck 
to a d!alpth of about 9 inrib!ll!, :B:~low tiu,;,. Xllld extend
lril!' b(l a tlepti\. of, 3l? !neh~s,, is. dark reddish-brown 
mw.,k arid pa1tly cl!iel):mpoJ$d' !)eat, :Below a tl!lPth of 
22 lncheli la d,n½: ~!lowieb-brown, partly deeomposetl 
p®b, 

The Carlisle soils have a deep root zone when the 
water table is low. They have rapid permeability in 
the layers of muck, but the underlying material is 
nearly impervious. The available moisture capacity 
is very high. These soils are wet for long periods 
unless they are artificially drained. 

These soils are moderately extellilive in this coun
ty. Some areas have been drained and are used for 
vegetables and special crops. Undrained areas are 
swampy much of the time. 

1'ypical profile of Carlisle muck in a cultivated 
field in Marlboro Township, section 5, T. 20 N., R. 
7 W. (analytical data in table 10): • 

!-~ ~ ll.· ·.;'"'1,,""• .. lilll .. ·Ill! .... ··. •.tN .. 2.··.tll}··. "' .. ut·k·;.·ll> .. · •. •. t·t··".· "".·· .. · .·~. !14> .1111. .a. vii,j fltio, gi,ann1"~ ,;t..u•fur•; •••ey ,frl•liJ"'; ,111!,t\II• 
dR,;t r.oot•; ""'l'JJl!ll' ae!dJ .cilm, .flffi~cyth .\i~nn&rl'., 

.2"-$ 1<! ll2 lllehi!s, cl,a~l,: Nl!dloh-brov,tt ( 5Ylt .2/2j 111u,~ ·"'"d 
Jla!'<ll' ~~c.m,Pi,S!l<l peat; l'llito1111; pll:lill" Mttl•ilu:N!; 
>tbllli.do11t ••<>ilit ,n~hr :l.'00\!l of ,>!if .pll!ll~J. ~~w 
pl~•<lll l>if'. W<>t>t,l ·ll;!;. in~il!i "' 2 !riC\;>.o ln, ,Uiw~•.i;; 
V~.11i:,,,n11;l:v.,t!~; f;rll<iu~l, '""Vii ·bou,,.d.ntj>; 

1l-s22 '"!' lifl .j~ij, ~"di nll""i\1b;!'1'llw~, il'.OYA 4/!j), 
' )lttll:r ~.,._~~~ li•~t i illb;~~~; ;.\i1e'k pli,i;f ••!""""' 
lu:t\l,;. lllilffldimt, ®~Tl!!; '1.l;d i!Jli;, 'fi'ii,\{y ..,.,\ii; ~'"'"lll! odo.r ~f hil'\rag,Ji,~ulllclei .'lffi\l>l: tiill.l• !• l\lt 
>< do.ptlfof ~~ lncliO!!f~)y. (ii)l<I, 

The surface layer ranges from 8 to 14 inches in thick
ness. Depth to the underlying mineral material is 5 to 30 
feet or more. Th(-~ horizon below the surface layer includes 
black (N 2/2), and the layer of peat includes dark reddish 

brown (5YR 2/2). Reaction rangE!S from V€ry s~rongly acid 
to slightly acid but is most commonly strongly acid. . 

The Carlisle soi1s are next to the very poorly dramed, or~ 
ganic Linwood and Willette soils. They are deeper to min
eral material than either thf:', Linwood soil or the Willette 
soil. 

Carlisle muek (0 to 2 percent slopes) (Ch).-This 
soil occupies level to depressional areas that va1-y in 
size. A large area is in the Hartville Swamp (fig. 9). 
This soil is very soft and spongy, and it quakes when 
a person jumps up and down on it. Drainage outlets 
are not available in many places, especially in areas 
of kames. When this soil is saturated in winter and 
spl'ing, it is extremely dangerous to traverse with 
machinery in unfarmed areas because of the danger 
of sinking. 

Included with this soil in mapping were small 
areas of the shallow Willette and Linwood soils. Also 
included in mapping were a few knolls of the poorly 
drained Ginat soils. 

Wetness is a major limitation to the use of this 
soil. During dry periods, however, this soil is subject 
to soil blowing in cultivated areas and to damage by 
fire. In drained areas the muck tends to subside be-

Figure 9.-An area of Carlisle muck is in the foreground. A light~ 
colored Chili soil is in the background. 
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cause the organic material oxidizes. (Capability unit 
Illw-5; woodland suitability group not assigned) 

Chagrin Series 

In the Chagrin series are well-drained, nearly 
level soils on flood plains. These soils formed in recent 
alluvium washed from uplands. 

In a typical profile the surface layer is dark
brown silt loam about 21 inches thick. The subsoil, 
about 27 inches thic.k, is dark-brown, friable silt loam 
in the uppermost 11 inches and is strong-bi·own, fri
able loam below. The underlying material is strati
fied, loose gravelly loam and sandy loam. 

The Chagrin soils have a deep root zone and high 
available moisture capacity. Their water table fluc
tuates, but generally it is more than 3 feet below the 
surface. Flooding is a hazard. 

These soils are inextensive in this county. Areas 
along the larger streams are used for corn and hay. 
Most of the acreage on narrow flood plains along the 
smaller streams is used for pasture or trees. 

Typical profile of Chagrin silt loam, alkaline phase, 
in a meadow in Pike Township, section 29, T. 9 N., 
R. 8 W.: 

Al-0 to 21 inches, dark~brown (10YR 4/B) silt loam; 
weak, fine, crumb sti·ucture and weak, fine, suban
gular blocky structure; friable; abundant roots; 
mildly alkaline; cfoar, wavy boundary. 

B21-21 to 32 inches1 dark~brown (7.5YR 4/4) silt loam; 
weak, fine 1 subangulaT bloeky structure; friable; 
few_ roots; mildly alkaline; diffuse, wavy houndary. 

822-32 to 48 inches,. strong.brown ('7.6YR 5/6) loam; 
weak, fine, suhangular blocky structure, friable; 
few roots; tnediurn acid; gradual, wavy boundary. 

C-48 to 60 inches, stratifie.d, loose, gravelly and sandy 
loam. 

The A horizon is silt loam or loam. It-is dark gr.ayi"Sh 
brown (lOYR 4/2) or dark brown (lOYR 4/3) and is 12 to 
24 inches thick The C horizon contains stratified material 
of gravelly loam or sandy loam texture. Reaction ranges: 
from m{!dium add to moderately alkaline. In this county the 
Chagrin soils are more alkaline throughout than is _typical. 

'fbe Chagrin soils_ are_. ~he well drained m~mbcrs _o:f ~ 
<lc~j~e •Bl.I\!"""° t!u,t iMlud~i, tlle·m~•~"lt•IY Woll til'""l)<ll 
L<1llij*ll ~i,Jl.~, lh ""'"~who( l)""rl}' dl'l>lllll<l l!:l:u,•!,; mdJll, tb" 
p,mrl~· dr1iltnl!i:l 'Wl\'.!'!;.pd .s,,lb, "'1d . . '.· .· 
lllOJ>l1 •• 11, •.. 1'1w;y .. tM jio!t~ll,' ,.. o !ef,ii 
•ttihij Mllu •.•ii• lt1 thl~ . . . . 11 .,,11~ 
Ill'• <G11m10Ul,1 14dJu•1:1t lo <ti~. , b4,,U •• ~ w ,1;0· 
s!l!!Jl.l'l'1 du1111:1~1~, 9:My ""' .,;lm;llt,ti, Wh,llll,:tg "' llut ~c-
"Ul:iY lo)"ll't' 1>J>l!>tlo1>$tl1nli ~ aollti 

Chagrin li:mlll, 1illtaline .plra.'le (C!<),;-".f!'hij, $i::tll!).CliU!'ll 
p,c.!m,,.:,;lly .llli,nJ!: &nliy C!'ook l!Ild its tr1ma\m'11,5, It 
~9t1tll,it1~. ffi'Jl'll: ~!id .1111d is in l~e):J;er 1li!tlj than Cl:tsi;rin 
ail!: loo~. al~)}lle.!l'.1:»1/1'1, whlcli hllS ,thll P~!lillll di,gll!.'11;
etl !Ill. t:i,t)liica) fpr tile Cha.!!'rl,i.,lierilJI!, !J,,aval }~ 1,on1rrm11-
ly on the surface of this soil. 

Included with this soil in mapping were a few areas 
of soils that have a sandy loam surface layer. 

A hazard of flooding is the major limitation to the 
use of this soil for farming and for nonfarm purposes. 
(Capability unit Ilw-5; woodland suitability group 
lol) 

Chagrin silt loam, alkaline phase (Cm).-This soil 
occupies long bands along streams and higher areas 

on the flood plains of the Tuscarawas River and Sandy 
Creek. It has the profile described as typical for the 
Chagrin series. 

Included with this soil in mapping were small areas 
of the somewhat poorly drained Shoals soils. Also in
cluded in mapping were small arel's of Chagrin soils 
that have a loam surface ll'yer and areas, along breaks 
of abandoned stream channels, where slopes are 2 to 
6 percent. 

Use of this soil for farming and for nonfarm pur
poses is limited mainly by a haza1·d of flooding. 
(Capability unit Ilw-5; woodland suitability group 
lol) 

Chili Series 
The Chili series consists of well-di-ained, level to 

steep soils that occur on broad stream termees, out
wash plains., and kames. These soils formed in glacial 
outwash of Wisconsin age (fig. 10). 

In a typical profile the surface layer is dark-brown 

Figure 10.-Pro-file of a Chili silt loam. 
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silt loam about 9 inches thick. The subsoil, about 27 
inches thick, is dark-brown and reddish-brown, fri
able silt loam in the uppermost 10 inches a'nd is dark
brown, reddish-brown, and dark reddish-brown, firm 
gravelly sandy loam below. The underlying material 
is reddish-brown and brownish-yellow gravelly loamy 
sand. 

The Chili soils have a moderately deep root zone in 
most places. Permeability is moderately rapid to rapid 
in the subsoil and is very rapid in the underlying mate
rial. Available moisture capacity ranges from medium 
to very low. These soils are generally draughty. 

The Chili soils are extensive in this county. Most of 
the acreage is used for cultivated crops, but many acres 
are in community development. 

Typical profile of Chili silt loam, 2 to 6 percent 
slopes, in a cultivated field in Perry Township, section 
20, T. 10 N., R. 9 W. (analytical data in table 10): 

Ap--0 to 9 inches• dark-brown (lOYR 4/3) crushed silt 
loam; modexaU:!, ilne, granular structure; friable; 
abundant Toots; strongly acid; abrupt, smooth 
boundary. 

Bl-9 to 12 inches, dark-brown (7.5YR 4/4) silt loam; mod
erate, thin and medium, platy structurej friable; 
plentiful roots; very strongly acid; clear, wavy 
boundary. 

B2t-12 to 19 inches, dark-brown (7,5YR 4/4) and reddish
brown (5YR 4/3) ::iilt loam; moderate, medium, 
subangular blocky structure; thin, patchy clay 
films on ped faces; friablej plentiful roots; 5 to 10 
percent, by volume, is gravel below a depth d 15 
inehes; very strongly acid; clear, wavy boundary. 

IIB3t-19 oo 36 inches, dark-brown (7.5YR 4/4), reddish
brown (5YR 4/4), and dark reddish-brown (5YR 
3/4) gravelly sandy loam; massive (structure
less); firm; clay films on gravel faces; clay bridg
jng between sand ~rains; 35 percent1 by volume, is 
gravel; common, distinct, dark stains at a depth of 
19. to 25 inches; plentiful rootsj very strongly 
acid; clear, wavy boundary. 

IIIC-36 to 60 inches, reddish-brown (5YR 4/4) and brown
ish-yellow (lOYR 6/6) gravelly loamy sand; loose; 
plentiful roots j strongly acid. 

The A horizon is silt loam, loam, or gravelly loam, It is 
dark grayish brown (lOYR 4/2), dark brown (lOYR 4/3), 
or dark yellowish brown (10YR 4/4). Where the A horizon 
is silt 10am. the silty lclyer ranges fr"m 16 to 30 inehes in 
thickness. The Bl ho.rizon ranges from silt loam to clay 
loam, and the R2t horizon :from silt loam to sandy clay 
loam. The clay content of the B2 horizon ranges from 18 to 
25 percent. Typically, hue in the B horizon is 7.5YR, but it 
ranges from 10YR to 5YR. Reaction ranges from very 
strongly add to medium acid in the R horizon. Depth to cal
careous material :range~ from 45 inches to more than 100 
inches, but' tongues of calcareous material are within 36 
inches of the surface in some places. 

The Chili soils are the ,.-.,ell drained members _of a drain
age sequence that includes. the modei·ately .well drained Bo
gart soils, Chili soils commonly are adjacent-to the Wheel
ing, Bogartt and Weinbach soils and, in ·a few places, adjoin 
Ginat and Conotton soils. The upper part of the subsoil of 
Chili soils does not contain so much gravel as that of the 
Conottrm soils. Chili soils have a thinner mantle of silt than 
Wheeling soils, and they lack the fragipan that is typical 
fen Weinbaeh soils. 

Chili loam, 0 to 2 percent slopes (CnA).-This soil 
occurs along the larger streams and on the stream ter
races, mainly along Little Sandy Creek. Its surface 
layer contains more sand and is in better tilth than 
the Chili silt loams. The available moisture capacity 
is low. 

Included w;th this soil in mapping were spots and 
larger areas that have a sandy loam surface layer. 

The low available moisture capacity is the major 
limitation to use of this soil for cultivated crops. 
Limitations for many nonfarm uses are few. ( Capabi
lity unit IIs-1; woodland suitability group loll 

Chili loam, 2 to 6 percent slopes (CnB).-This soil 
occupies outwash plains and stream terraces. Areas 
are slightly convex and vary in size and shape. 

Included with this soil in mapping, generally on the 
stronger slopes, were small moderately eroded areas 
that have gravel on the surface. 

Although this soil absorbs rainwater well, surface 
runoff is moderate. The hazard of erosion is moderate 
in cultivated areas. Limitations for most nonfarm uses 
are few. ( Capability unit IIe-3; woodland suitability 
group lol) 

Chill gravelly loam, 6 to 12 percent slopes (CoC).
This soil is on crests of knolls and terrace breaks along 
drainageways. It has more sand and gravel in the sur
face layer and subsoil and tends to be more droughty 
than Chili silt loam, 2 to 6 percent slopes, which has 
the profile described as typical for the series. 

This soil commonly is next to Conotton soils, and 
small areas of those soils were included in the mapping. 
Also included were small areas of eroded Chili soils 
that have a very gravelly surface layer. Wbere kames 
occur in the north-central part of the county, there are 
inclusions in wh'ch the subsoil and underlying materi
al contain granitic boulders 1 or 2 feet in diameter. 

Use of this soil for farming is limited mainly by a 
severe hazard of erosion. The slope is a limitation to 
some non farm uses. ( Capability unit Ille-1; woodland 
suitability group lol) 

Chili gravelly loam, 6 to 12 percent slopes, moderately 
eroded (CoC2) .-This soil occurs on crests of knolls 
and on breaks. Areas vary in size and shape. In the 
profile of this soil the surface layer and subsoil contain 
more sand and gravel than do corresponding layers in 
the profile described as typical for the series, and the 
gravelly loamy sand part of the underlying material 
is not more than 20 inches from the surface. This 
soil commonly is lighter colored than the uneroded 
Chili gravelly loam. Because runoff is rapid, the haz
ard of erosion is severe. The available moisture capac
ity is very low. 

Included with this soil in mappin.<r were small areas 
of Conotton soils. Other areas of Conotton soils are 
near area.q of this Chili soil. 

The severe erosion hasard and draughtiness are the 
major limitations to the use of this soil for farming. 
Slope is a limitation for some nonfarm uses. (Capabil
ity unit IIIe-l; woodland suitability group loll 

Chili gravelly loam, 12 to 18 percent slopes, mod
eratley eroded (Co02).-This soil occurs along drain-

. ageways and on banks of stream terraces. Its surface 
layer and subsoil contain more gravel than do 1;or
responding layers in the profile described as typ~cal 
for the series and the gravelly and sandy underlymg 
material is le~s than 20 inches from the soil surface. 

Included with this soil in mapping were areas of 
gravelly Conotton soils. 

The major limitations to the use of this soil for 
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farming are a very severe hazard of erosion and 
droughtiness, The slope is a limitation to many non
farm uses, (Capability unit IVe-1; woodland suitabil
ity group lol) 

Chili gravelly loam, 18 to 25 percent slopes, mod
erately eroded (CoE2).-This soil occurs along streams, 
in areas of kames, and on terrace breaks. In the pro
file of this soil, the subsoil contains more gravel and 
the gravelly and sandy underlying material is nearer 
the surface than in the profile described as typical for 
the series. 

Included with this soil in mapping were areas of 
gravelly Conotton soils. 

This Chili soil is better suited to pasture than to 
crops, but the hazard of erosion is severe in pastured 
areas. The steep slopes severely limit use of this soil 
for nonfarm purposes. ( Capability unit Vle-1; wood
land suitability group 2rl) 

Chili silt loam, 0 to 2 percent slopes (CpA) .-This 
soil occupies Jong areas on stream terraces and areas 
of various shapes and sizes on outwash plains. Depth 
to sandy and gravelly material is 15 to 40 inches. Avail
able moisture capacity is no more than medium. 

Included with this soil in mapping were areas of 
gently sloping Chili soils that were too small to map 
separately. Also included, in drainageways and depres
sions, were small areas of the somewhat poorly drained 
Weinbach soils and the moderately well drained 
Bogart soils. 

Although the available moisture capacity of this 
Chili soil is more favorable for the growth of plants 
than that of the other Chili soils, moderate drought
iness is the main limitation to use for cultivated crops. 
Limitations for many nonfarm uses are few or none. 
(Capability unit Ils--1; woodland suitability group 
lol) 

Chili silt loam, 2 to 6 percent slopes (CpB).-This soil 
occupies areas that vary in size and shape, and it is 
one of the most extensive soils in the county. It has 
the profile described as typical for the Chili series. 

Included with this soil in mapping were areas of 
soils that contain erratic globs of glacial till that are 
Jess permeable than this soil. 'I'hese included areas were 
in the north-central part of the county where kames 
occur. Also included, on tops of convex slopes, were a 
few small areas of moderately eroded soils. 

This soil is well suited to cultivated crops, but ero
sion is a moderate hazard. Limitations for many non
farm uses are few or none. ( Capability unit IIe-3; 
woodland suitability group lol) 

Chili silt loam, 6 to 12 percent slopes (CpC) .-This 
soil occurs along drainageways and on low knolls and 
hills. In most places it is susceptible to surface crust
ing. This soil is more droughty than the less sloping 
Chili silt loams. 

Included with this soil in mapping were spots of 
moderately eroded soils that have gravel on the surface 
and are lighter colored than this soil. Also included, 
in the mapping in the north-central part of the county, 
were areas of soils that have a mass or layer of glacial 
till in the subsoil or the underlying material. The 
soils having glacial till in the subsoil are more slowly 
permeable than the surrounding Chili soil. 

Use of this soil for farming is limited mainly by a 
severe hazard of erosion. Runoff is rapid in some 
places. The slope limits use for some nonfarm purposes. 
( Capability unit IIIe-1; woodland suitability group 
lol) 

Chili silt loam, 6 to 12 percent slopes, moderately 
eroded (CpC2).-This soil occurs along drainageways 
and on low knolls and hills. It has some gravel on the 
surface, and its surface layer is lighter colored and 
more susceptible to crusting than that of the uneroded 
Chili silt loams. The underlying material ranges from 
loam or sandy loam that contains very little gravel to 
gravelly loamy sand. 

Included with this soil in mapping were small areas 
of more slowly permeable soils that contain a layer of 
glacial till in their subsoil or underlying material. 

Droughtiness and a severe hazard of erosion are 
major limitations to use of this soil for farming. The 
slope is the main limitation for nonfarm uses. (Capabil
ity unit IIIe-1; woodland suitability group lol) 

Chili-Urban land complex, undulating (CuB).-This 
complex occupies large areas in the cities of Massillon 
and Canton and in the villages of Waynesburg, Mag
nolia, Minerva, and Beach City. It consists of areas of 
relatively undisturbed Chili soils and of areas where 
the soil material has been severely altered or disturbed 
by cutting and filling. Slopes range from Oto 6 percent. 
Depth to the underlying gravelly material varies con
siderably within short distances. Locally, large cobble
stones and a few boulders are excavated. Chili soils 
have moderately rapid permeability and tend to dry 
out quickly after a rain. Where septic tanks are in
stalled, pollution of ground water is a danger. ( Capa
bility unit not assigned; woodland suitability group 
lol) 

Chili-Urban land complex, rolling(CuC).-This com
plex occurs in residential areas and on breaks between 
stream terraces and bottom lands. In many areas cut 
and fill operations have so altered the Chili soils that 
the soil profile cannot be recognized. In areas outside 
of cities and towns, about 25 peTCent of the area can 
be recognized as Chili soils. Areas of this complex are 
well drained. They dry out rapidly after rains, and 
much of the complex is droughty, Pollution of ground 
water is a danger where septic tanks have been in
stalled. (Capability unit not assigned; woodland suit
ability group lol) 

Chili-Urban land complex, steep (CuF).-This map
ping unit consists of Chili soils and disturbed land that 
have been used for residential or other community 
development. Slopes range from 12 to 25 percent. Run
off is rapid, and erosion and siltation are serious con
cerns during and following construction. The gravelly 
Chili soils are droughty. Effluent is likely to seep out 
of hillsides in areas where septic tanks are installed. 
( Capability unit not assigned; woodland suitability 
group 3fl) 

Chili and Conotton gravelly loams, 25 to 50 percent 
slopes, moderately eroded (CvF2).-These soils occur 
on banks of terraces and on kames. Any area may 
consist of either the Chili soil or the Conotton soil, 
or of both soils in any proportion. These gravelly soils 
are very droughty and highly susceptible to erosion. 
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In some local areas of kames, boulders 1 to 3 feet in 
diameter occur in the subsoil. ( Capability unit VIIe-1; 
woodland suitability group 3fl) 

Conotton Series 

This series consists of well-drained, level to steep 
soils that occur in outwash areas throughout the 
county. These soils contain a large amount of gravel 
throughout. 

In a typical profile the plow layer is dark-brown 
gravelly loam about 9 inches thick. The subsoil is 
about 33 inches thick. To a depth of about 15 inches, 
it is dark-brown very gravelly sandy clay loam. Below 
this, and extending to a depth of 34 inches, is dark
brown, dark yellowish-brown, and dark grayish-brown 
very gravelly sandy loam. The lower part of the sub
soil is 8 inches of dark reddish-brown and dark 
grayish-brown very gravelly sandy clay loam. The un
derlying material is brown very gravelly sandy loam. 

The Conotton soils have a shallow to moderately 
deep root zone and very low available moisture ca
pacity. Permeability is rapid or very rapid, and the 
water table is below 5 feet throughout the year. The 
soils dry out rapidly in spring, and they are droughty. 

The Conotton soils are inextensive in this county. 
Most of the acreage is used for crops and pasture. 

Typical profile of a Conotton gravelly loam on slopes 
of 18 to 25 percent, in Bethlehem Township, section 
27, T. 9 N., R. 9 W.: 

Ap-0 to 9 inches, dark-brown {10YR 4/3) gravelly loam; 
moderat.e, medium, crumb structure; friable; abun
dant roots; 25 percent, skeletal material, by vol
ume j medium acid. 

B2lt-9 to 15 inches, dark-brown (7.5YR 4/4) very gravelly 
sandy day loam; weak, medium, subangular blocky 
structure; friable when moist, sticky when wet: 
common roota; thick continuous clay films on skele
tal material and bridging between sand grains ; 60 
percent skeletal material, by volume; stones as 
much as 4 inches in diameter; medium acid; grad
ual, wavy boundary, 

B22t-15 to 24 inches, dark-brown (7.5YR 4/4) very grav
elly sandy loam; massive (structureless), breaks to 
weak, medium, subangular blocky structure j fria
ble when moist, sticky when wet; occasional roots; 
medium continuous clay films on skeletal material 
and bridging between sand grains; patchy, black 
(N 2/0) ferromanganiferous stains on a few 
stones~ 75 percent skeletal•material, by volume; 
.strongly acid; gradual, smooth boundary, 

B23t-24 to 34 inches, dark yellowish-brown (lOYR 4/4) 
and dark grayish-brown (lOYR 4/2) very graveUy 
sandy loam; massive (structureless); friable when 
moist, sticky when wet; occasional roots; thick 
continuous clay coatings on pebbles and bridging 
between sand grains; few black (N 2/0) concre
tions 2 or 3 millimeters in diameter that are easily 
crushed; 80 percent skeletal material, by volume; 
pebbles dominantly less than 1 inch in diameter; 
more coarse sand and less gravel more than 1 inch 
in diameter than in B22t horizon; strongly acid; 
gradual, wavy boundary. 

B3t--34 to 42 inches, dark reddish-brown (5YR 3/4) and 
dark grayish-brown (lOYR 4/2) very gravelly 
sandy clay loam ; massive (structureless) ; friable 
when moist, slightly sticky when wet; no roots; 
medium continuous clay coatings on skeletal mate
rial and bridging between sand grains; 80 percent 

skeletal material, by volume; medium acid; grad
ual, smooth boundary. 

C--42 to 60 inches, brown (lOYR 4/3) very gravelly sandy 
loam; single grain (structureless); loose; sand
stone and shale gravel is dominant; no roots; SO 
percent skeletal materia4 by volume; medium acid. 

The A horizon is Joam or gravelly loam. The B horizon ii:; 
18 to 40 inches thick. The clay films in the B horizon are 
thin and discontinuous in some places. Depth to calcareous 
material is more than 60 inches. The content of coarse frag
ments makes up 25 to 70 percent of the upper part of the 
solum and ranges to more than 80 percent in the lower part 
of the B horizon and the C horizon. 

The Conotton soils are commonly adjacent to the well
drained Chili soils. They contain considerably more gravel 
in their subsoil than Chili soils. 

Conotton loam, 0 to 2 percent slopes (CwA).-This 
soil occurs mainly on low terraces along the Tuscara
was River. It commonly is next to the Chili soils. It 
is relatively free of gravel to a depth of 15 inches. 

Included with this soil in mapping, in slightly de
pressed areas, were small areas of the moderately well 
drained Bo{J"art soils. 

Severe draughtiness limits the use of this soil for 
farming and for most nonfarm purposes. (Capability 
unit IIIs-1; woodland suitability group 3fl) 

Conotton gravelly loam, 2 to 6 percent slopes (CyB).7 
This soil occupies small, slightly convex areas, and 1t 
has a considerable amount of gravel on the surface. 

Included with this soil in mapping were small areas 
that are not gravelly on the surface. Also included, 
in drainageways and in small depressions, were areas 
of the moderately well drained Bogart soils. 

Draughtiness late in summer is the major limita; 
tion to the use of this soil for farming, but the hazard 
of erosion is also a concern. Except for droughtiness, 
limitations for nonfarm uses are few or none. (Cap
ability unit IIIs-1; woodland suitability group 3fl) 

Conotton gravelly loam, 6 to 12 percent slopes 
(CyC).-This soil occupies areas that vary in size and 
shape, and it is scattered throughout the county. 

Induded with this soil in mapping at the base of 
slopes, were small areas of the moderately well drained 
Bogart soils. 

A hazard of erosion and droughtiness late in sum
mer are the major limitations to the use of this soil 
for farming. Droughtiness and the slope are limita
tions for nonfarm uses. ( Capability unit IIIs-1; wood
land suitability group 3fl) 

Conotton gravelly loam, 12 to 18 percent slopes, 
moderately eroded (CyD2}.-This soil occurs on ter
race breaks and along dissected drainageways of 
terraces. It has a thinner, lighter colored surface Iarer 
than that of the soil described as typical for the series, 
and it has more gravel and cobblestones on the sur
face than that soil. The soil is very low in organic
matter content. 

This soil is better suited to pasture than to cultivat
ed crops. A severe hazard of erosion and droug-htiness . 
are the major limitations to use for farming. The slope 
and droughtiness limit use for many nonfarm purposes. 
( Capability unit VIe-1; woodland suitability group 
3fl) 

Conotton gravelly loam, 18 to 25 percent slopes, mod
erately eroded (CyE2).-This soil occupies areas that 
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are scattered throughout the county, but it is primari
ly on terrace breaks along Sandy Creek the Tuscara
was River, and in areas of kames in th; north-central 
part of the county. This soil contains more gravel and 
has a shallower root zone than the uneroded Conotton 
soils, 

This soil is better suited to permanent pasture than 
to h:i,y or to rotation pasture. A very severe hazard of 
erosion and draughtiness are major limitations to use 
for farming. The slope is the main limitation for non
farm uses. ( Capability unit VIIe-1; woodland suit
ability group 3fl) 

Cut and Fill Land 
Cut and fill land (Cz) consists of areas where grading 

has removed or disturbed the soil material or where 
the original soil has been covered with 3 feet or more 
of fill material. (Capability unit VIIIs-1; woodland 
suitability group not assigned) 

Dekalb Series 
The . Dekalb series consists of well-drained, gent

ly s)opmg to steep soils that occur on hillsides in the 
unglaciated southern part of the county. These soils 
formed in material weathered from sandstone and 
thin beds of siltstone. 
. In a typical profile the plow layer is dark gray
,s~ brown sandv loam about 7 inches thick. The sub
soil, to a depth of about 25 inches, is brown and 
pale-brown channery sandy loam. At a depth of 25 
inches is a layer of light yellowish-brown very chan
nery loam in which coarse fragments make up about 
60 percent of the soil mass. Thin beds of light-gray, 
weathered, fractured sandstone are at a depth of 34 
inches. 

Th~ Dekalb soils have a moderately deep root 
zone m most places. Permeability is moderately rapid 
and available moisture capacity is low. ' 

These soils are extensive in the county. Most of 
the acreage is woodland or is pastured. 

Typical profile of Dekalb sandy loam, 6 to 12 
percent slopes, in an abandoned meadow in Sandy 
Tow~ship, section 17, T. 17 N., R. 7 W. (analytical 
data m table 10) : 

A~-0 to 7 inches, dark grayish-brown (lOYR 4/2) sandy 
loam; weak, fine and medium, subangular blocky 
structure; friable; abundant roots; 5 percent 
coarse fragments, by volume; strongly acid; 
abrupt, smooth boundary. 

Bl-7 to 15 inches, brown {lOYR 4/3) channery sandy 
loam; weak, medium and coarse, subangular blocky 
structure; friable; common l'Oots; thin coats of 
dark-brown (lOYR 3/3) clay loam on weathered 
upper ::iurfaces of stone :fragments; few, thin, 
patchy, light yellowish-brown (lOYR 6/6) cla) 
films on some ped faces; 35 percent coarse frag
ments, by volumej very strongly acid; clear, wavy 
boundary. 

B2-15 to 25 inches, pale-brown (lOYR 6/3) channery 
sandy loam; weak, medium1 subangular blocky 
structure: friable; few roots; coats of. dark-brown 
(lOYR 4/3) clay loam on weathered upper surfaces 
of stone fragments; few, thin, patchy~ pale~brown 
(lOYR 6/3) clay films on Borne ped faces; 35 per-

cent coarse .fragments, by volume, strongly acid 
gradual1 wavy boundary. 

B&C-25 to 34 inches, light yellowish-hrown \IOYR 6/~ 
very channery sandy loam; weak1 medium, suban
gular blocky structure; friable; few roots; coats of 
dark-brown (10YR 3/3) clay loam on upper sur• 
faces of stone fragments; few, thin. patchy, very 
pale brown (10YR 7/3) clay films on ped surfaces; 
60 percent coarse fragments; strongly acid; grad
ualj wavy boundary. 

R-34 to 50 inches, thin beds of light-gray (N 7/0), medi
um-grained, fractured sandstone i weathered sur
face of sandstone is yellowish brown (lOYR 5/6) 
and dark brown (lOYR 4/3) i some soil material is 
in fractures and bedding planes. 

In wooded areas there is a 3 .. to 5-inch Al horizon that is 
very dark gray (lOYR 3/1) or very dark grayish brown 
(lOYR 3/2). The B horizon ranges from loam or sandy loam 
to coarse loamy sand. The matrix of the B2 horizon includes 
light yellowish brown (lOYR 6/4) and yellowish brown 
(lOYR 5/4 to 5/6), Reaction ranges from strongly acid to 
extremely acid throughout the profile. Depth to bedrock is 
24 to 40 inches. The sandstone, and in some places the silt
stone, bedrock is fractured in the uppermost 2 feet, a.nd the 
crevices .contain mineral soil material. 

The Dekalb soils are adjacent to, or are near, the well
drained1 silty Muskingum and Gilpin soils, and in some 
places, the shallow Weikert and Ramsey soi.ls. The Dekalb 
soils are less clayey than the nearby Latham and Keene 
soils, which are underlain by shale bedrock. 

Dekalb sandy loam, 2 to 6 percent slopes (DkB).
This soil occupies small, irregularly shaped areas on 
rounded ridgetops and on high benches. This soil is 
Jess draughty than the other Dekalb sandy loams. A 
few fragments of sandstone are on the surface. 

Included with this soil in mapping, on knobs and 
near ridgetops, were small areas of the well-drained, 
shallow Weikert and Ramsey soils. 

Use of this soil for cultivated crops is limited by 
a moderate hazard of erosion. For many nonfarm 
uses, this soil is limited by shallowness to bedrock. 
( Capability unit Ile-4; woodland suitability group 
3ol) 

Dekalb sandy loam, 6 to 12 percent slopes (DkC).
This soil occupies elongated, irregularly shaped areas 
on hillsides and convex ridgetops. It has the profile 
described as typical for the Dekalb series. 

Included with this soil in mapping were mod
erately eroded areas that have more fragments of 
stone on the surface than this soil. Also included in 
the mapping, on hilltops and ridgetops, were small 
areas of the shallow Ramsey soils and on lower slopes, 
small strips of the shallow Weikert soils. Other in
clusions, on a north-south ridge near Battlesburg, 
were areas of soils that are neutral to weakly calcar
eous. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope and shallowness to bedrock are limitations for 
many nonfarm uses. (Capability unit Ille-3; wood
land suitability group 3ol) 

Dekalb sandy loam, 12 to 25 percent slopes, mod
erately eroded (DkE2).-This soil occurs on hillsides 
in moderately long bands that follow the contour of 
the hill. It has a lighter colored surface layer and more 
stones on the surface than the uneroded Dekalb sandy 
loams. 

Included with this soil in mapping were small 
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!lreas of the shallow Ramsey and Weikert soils. Also 
mcluded in mapping, near Battlesburg and south of 
Waco, were areas of soils that are neutral to weakly 
calcareous. 
, ~ '";Vere hazard of ero~ion and draughtiness are 

hm1tations to the use of this soil for cultivated crops. 
For most nonfarm uses, the slope and shallowness to 
bedrock are limitations. ( Capability unit IVe-3 · 
woodland suitability group 2rl on north- and east'. 
facing slopes, 3rl on south- and west-facing slopes) 

Dekalb sandy loam, 25 to 50 percent slopes, mod
erately eroded (DkF2).-This soil occurs on hillsides 
in strips that follow the contour of the hill. It is more 
draughty than the other Dekalb soils in the county. 
Bedrock generally is at a depth of 20 to 30 inches. 

Included with this soil in mapping were severe
)Y eroded. areas that have a few shallow gullies. Also 
mcluded m mapping were small areas of the shallow 
Ramsey soils and, on the hillsides or at the hase of 
the slopes, small areas of Latham and Keene soils 
Other inclusions, near Battlesburg and south of Waco· 
were areas of soils that are neutral to weakly calcar'. 
eous. 

A very ~eve~e ,haz.ard of erosion and the slope 
a:~ ~he m.aJor lim1tat10ns to use of this soil. (Capa
b1hhy umt VIe-3; woodland suitability group 2rl 
on north- and east-facing slopes, 3rl on south- and 
west-facing slopes) 

Edwards Series 
In the Edwards series are very poorly drained 

dark-colored organic soils that occur in deuressional' 
swampy areas i,n the vicinity of Hartville. These soil; 
formed f_rom mixed plant material underlain by marl. 

A typ1~l Edwards. soil is black muck in the up
permost 5 mches and 1s very dark grayish-brown and 
dark brown mucky peat to a depth of 28 inches. The 
underlying material is pale-yellow, strongly calcar
eous marl. 

The Edwards soils have a moderately deep root 
zone when the water table is low. They have a high 
water t~ble most_ of the year unless they are drained. 
The available moisture capacity is high. 

These soils occur only in a small acreage in this 
county. Drained areas are used for truck crops Un
drained areas are swampy and have a cover of ~ater
tolerant plants. 

Typical profile of Edwards muck in a wooded area 
in Lake Township, section 15, T. 12 N., R. 8 W. 
(analytical data in table 10); 

1-0 to 6 inches, black (N 2/0) muek; moderate'° very fine, 
granular structure; friablei abundant roots· medi-
um acid; clear, smooth boundary. ' 

2-5 to 13 inches, very dark grayish-brown (10YR 3/2) 
mucky peat; massive (structureless);- firm, tough, 
fibrous plant material; abundant roots.. slightly 
acid~ clear, wavy boundary. ' 

3-13 to 24 inches, dark-brown (7.5YR 3/2) mucky peat· 
massi"."e (structureless); firm, tough, fibrous plani 
material; abundant roots; earthworm activity, 
neutral; clear, wavy boundary. 

4-24 to 28 i~ches, dark-brown (7.5YR 3/2) mucky peat; 
massi"'!e (structureless); firm, tough, fibrous plant 
material j common fine roots; few shells; few len-

ses of single-grained sand; mildly alkaline; 
abrupt, smooth boundary. 

IICca-28 to 50 inches +, pale-yellow (5Y 7/3) marl; 
massive (structureless); friable; few fine roots: old 
root channels with prominent brownish-yellow 
(10YR 6/6) rinds; intersecting fissures, or old 
cracks, in marl with top 6 to 6 inches filled with 
black mucky peat; fissure faces are yellowish red 
(5YR 4/6) and reddish yellow (7.6YR 6/8); many 
shells 3 mi1limeters in diameter, and a few shells 5 
to 7 millimeters in diameter; marl material ex
tends to a depth of 84 inches with no change in 
color or effervescence; strongly calcareous. 

The combined thickness of the mucky horizons over the 
marl ranges from 20 to 40 inches. The horizon of black 
muclc ranges from 4 to 12 inches in thickness. The amount 
of woody material in the mucky horizons l'anges from none 
to common. Reaction ranges from medium acid to neutral 
hetween depths of 13 and 24 inches. 

The Edwards soils are commonly adjacent to) or are near, 
the Carlisle, Linwood, and Willette soils. Edwards soils are 
underlain by marl instead of mineral material1 as are the 
Carlisle, Linwood, and Willette soils. 

Edwards muck (0 to 2 percent slopes) (Ed).-This 
soil occurs as bands near the edges of swampy areas 
southwest of the village of Hartville. In a few culti
vated areas the muck is shallow and the underlying 
mar 1 is visible on the surface. 

This soil is commonly next to Carlisle soils, and 
small areas of those soils were included in mapping. 
Also included in the mapping were areas of Linwood 
and Willette soils. 

Wetness is the major limitation to the use of 
this soil for farming, but soil blowing is a concern in 
drained areas. Suitable drainage outlets are difficult 
to establish on this soil. ( Capability unit III w-5; 
woodland suitability group not assigned) 

Fitchville Series 
The Fitchville series consists of somewhat poor

ly drained, nearly level to sloping soils on low stream 
terraces and along basins and drainageways on up
lands. These soils formed mainly in silty sediments 
deposited by water. 

In a typical profile the surface layer is silt loam 
about 12 inches thick. This layer is dark grayish 
brown in the upper part and is light brownish gray, 
mottled with yellowish brown, in the lower part. The 
subsoil is about 28 inches thick and is mottled with 
dark yellowish brown, grayish brown, strong brown, 
and dark brown. It is yellowish-brown silty clay loam 
in the uppermost 20 inches and is strong-brown silt 
loam below. At a depth of 40 inches is a layer of yel
lowish-brown silty clay loam mottled with grayish 
brown. , 

The Fitchville soils have a moderately deep to 
deep root zone and medium to high available 
moisture capacity. Permeability is moderately slow 
in the subsoil. These soils have a seasonal high water 
table. They are subject to ponding and to occasion
al flooding. 

The Fitch ville soils are extensive in this county. 
Most of the acreage is used for cultivated crops, and 
many acres have been artificially drained. 

Typical profile of Fitchville silt loam, 0 to 2 per-
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cent slopes, in a meadow in Nimishillen Township, 
section 35, T. 19 N., R. 7 W. (analytical data in table 
10): 

Ap--0 to. 9 inches, dark grayish-brown (l0YR 4/2) silt 
loam; model'ate, fine and medium, granular struc
ture; friable; abundant roots; medium acid; 
abrupt, smooth boundaTy. 

A2-9 to 12 inches, light brownish.gray (10YR 6/2) silt 
loam; common, medium, faint mottles of yellowish 
brown (l.OYR 5/5); weak, thickj platy structure 
that b.reaks to weak, fine, subangular blocky struc
ture; friable; common roots; very strongly acid; 
gradual, wavy boundary. 

B21tg-12 to 20 inches, yellowish-brown (lOYR 5/4 to 5/6) 
silty clay loam; many, medium, distinct mottles of 
dark yellowish brown {l0YR 4/4) and' grayish 
brown (2.5Y 5/2); moderate, coarse, angular 
blocky structure; friable; common roots; light 
brownish-gray (lOYR 6/2) 1 mediumj discontinuous 
clay films on ped surfaces; :few, medium, black (N 
2/0) ferromanganiferous concretions; very strong
ly acid; gradual, wavy boundary. 

B22tg-2D to 32 inches, yellowish-brown (lOYR 5/4 to 5/6) 
silty clay loam; many, medium, distinct mottles of 
grayish brown (2.5Y 5/2) and strong brown 
(7.5YR 5/5); moderate, fine and medium, subangu
lar blocky structure; firm; roots common; thiek, 
discontinuous, olive-gray (5Y 5/2) clay films on 
horizontal ped -faces, thick continuous clay films on 
vertical ped faces; strongly acid; clear, waVY 
boundary. 

B23-32 to 40 inches, strong-brown (7.5YR 5/6) silt loam; 
many, medium, distinct mottles of grayish brown 
(2.5Y 5/2) and dark brown (7.5YR 4/4); weak, 
coarse1 prlSmatic structure; firm; occasional roots; 
thick, discontinuous, gray clay films on ped sur
faces; medium acid; clear, wavy boundary. 

B&C-40 to 52 inches, yellowish-brown (lOYR 5/6) silty 
clay loam; many, medium,. distinct mottles of gray
ish brown (2.5Y 5/2); weak, coarse, prlsmat'ic 
structure that breaks to weak, thick, platy struc
ture j prisms are 8 to 14 inches in diameteT; firm; 
few roots; thick, continuous, dark-gray (N 4/0), 
vertical clay flows between prisms i few fine ferro
manganiferous concretions; slightly acid. 

In some places the B2tg horizon is heavy silt loam or clay 
loam, the matrix includes pale brown (10YR 6/3) and 
brown (IDYR 5/3), and the mottles are gray (N 6/0). The 
lower part of the B2tg horizon commonly contains dark yel
lowish-brown, cemented nodules 1 to 3 inches in diameter. 
The clay content of the B2tg horizon ranges from 22 to 35 
percent, and the clay films on the ped faces have chromas of 
2 or less, Depth to calcareous material ranges from 60 to 
100 inches. Coarse fragments in the B&C horizon make up 
from O to 10 percent of the soil mass. Reaction ranges from 
strongly acid to very strongly acid in the A2 horizon and 
:from neutral to slightly acid in the B&C horizon. 

The Fitchville soils are the somewhat poorly drained 
members of a drainage sequence that includes the very 
poorly drained Luray soils, the poorly drained Sebring soils 
the moderately well drained Glenford soilat and the wed 
drained Mentor soils. Fitchville soils are comm·only adjacent 
to the Sebring and Glenford soils. They lack the fragipan 
that is typical for Ravenna soils and are not so compact 
and dense in their subsoil as those soils. The Fitchville soils 
have a less clayey subsoil than the Remsen soils. 

Fitchville silt loam, 0 to 2 percent slopes (FcA).
This soil is in broad areas in valleys and in partly 
blocked drainageways on uplands in the glaciated 
part of the county. It has the profile described as 
typical for the series. This soil is very susceptible to 
surface crusting. 

Included with this soil in mapping, in depressions 

and swales, were small areas of the poorly drained 
Sebring soils. 

Ponding and seasonal wetness are the major lim
itations to use of the soil for most purposes. The 
underlying silt and clay material tends to be unstable. 
(Capability unit IIw-1; woodland suitability group 
lwl) 

Fitchville silt loam, 2 to 6 percent slopes (FcB).
This soil occurs on slack-water terraces and in drain
ageways. It occurs as elevated rises on broad, nearly 
level terraces. 

This soil commonly is next to the moderately 
well drained Glenford soils, and small areas of those 
soils were included in mapping. Also included in map
ping, in the lowest part of the drainageways, were 
small areas of the poorly drained Sebring soils. 

Seasonal wetness is the major limitation to use 
of this soil, but sheet erosion is a hazard in some areas. 
Ponding is not likely, except in the included nearly level 
areas. This soil is unstable under heavy loads. (Ca
pability unit IIw-l; woodland suitability group lwl) 

Fitchville silt loam, 6 to 12 percent slopes (FcC) ,
This soil occurs as narrow, convex strips on walls of 
basins and on sides of drainageways. It generally has 
a thinner surface layer than that in the profile de. 
scribed as typical for the Fitchville series. 

This soil commonly is next to the moderately 
well drained Glenford soils, and areas of those soils 
were included in mapping. Also included in the map
ping were spots of moderately eroded soils that are 
lighter colored than this soil. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
soil material is also unstable and is subject to slippage. 
(Capability unit IIIe-5; woodland suitability group 
lwl) 

Fitchville-Urban land complex (Fu).-This complex 
occurs along drainageways. It consists of areas of 
nearly levd and gently sloping Fitchville soils and 
areas where the soil material has been altered by cut
ting and filling. 

Wetness and instability of the soil material are 
the main limitations to use of this complex. Flooding 
and surface ponding are hazards in some low areas. 
Water moves through the Fitchville soils at a moder• 
ately slow rate, and runoff from adjacent areas is 
also a concern. (Capability unit not assigned; wood• 
land suitability group 1 wl) 

Geeburg Series 
The Geeburg series consists of moderately well 

drained, sloping to steep soils that occur in the north
eastern corner of the county. These soils formed in 
silty clay glacial till of Wisconsin age. 

In a typical profile the plow layer is dark gray
ish-brown silt loam about 7 inches. thick. The subsoil, 
about 20 inches thick, is yellowish•brown silty clay 
in the uppermost 3 inches and is ye]lowish•brown and 
grayish-brown clay below. It is mottled with grayish 
brown and yellowish brown in the lower 13 inches. 
The underlying material is dark grayish-brown and 
light brownish-gray clay. 

CDF013458 



STARK COUNTY, OHIO 107 

The Geeburg soils have a moderately deep root 
zone and low available moisture capactiy. Permea
bility is very slow in the subsoil and the underlying 
material. Runoff is rapid. 

These soils are not extensive in this county. Most 
of the acreage is woodland or is used for pasture. 

Typical profile of Geeburg silt loam, 6 to 12 per
cent slopes, moderately eroded, in a meadow in Lex, 
ington Township, section 21, T. 19 N., R. 6 W.: 

Ap-0 to 7 inches, dark grayish-brown (l0YR 4/2) silt 
loam; moderate, fine and medium, crumb struc
ture; friable; abundant roots; very strongly acid; 
abrupt, smooth boundary, 

Bl-7 to 10. inches, yellowish-brown (l0YR 5/5) silty day; 
moderate, fine and medium, angular blocky struc
ture j friable; common roots; few thin clay films; 
very strongly acid; gradual, wavy boundary. 

B21t-10 to 14 inches1 yellowish~brown (lOYR 5/4) clay; 
moderate, fine and mediumJ angular blocky struc
ture; friable when moist, sticky when wet; com
mon roots; thin continuous clay films on ped faces; 
very strongly acid; gradual, wavy boundary. 

B221-14 to 18 inches, yellowish-brown (l0YR 5/4) clay; 
few, fine, distinct mottles of grayish brown (2.5Y 
5/2); strong, medium and coarse, angular blocky 
structure; sticky when wet; common roots; ligh,. 
gray (lOYR 6/1), thin, continuous clay films on 
ped faces; very strongly acid; gradual, wavy 
boundary. 

B3t~18 to 27 inches, grayish-b:town (2.5Y 5/2) clay; few, 
fine, distinct mottles of yellowish brown (lOYR 
5/4); strong, medium and coarse, angular blocky 
structure; sticky when wet; few roots; thin contin
uous clay films on ped faces; neutral; gradual, 
wavy boundary. 

C-27 to 60 inches, dark grayi_sh-brown (2.5Y 4/2) and 
light brownish-gray (2.5Y 6/2) clay; strong, fine 
and medium, angular blocky structure; sticky 
when wet j no roots ; calcareous. 

In the B21t and B22t horizons" the clay content ranges 
from 50 to 60 percent and the matrix ranges from dark 
brown (7.6YR 4/4) to dark yellowish brown (lOYR 4/4) or 
yellowish brown (lOYR 5/6). Mottles of grayish brown 
(2.5Y 5/2) or pale brown ( I0YR 6/3) occur at a depth of 12 
to 16 inches. Texture of the C horizon includes silty clay 
loam and silty clay in some places. Depth to calcareous ma
terial ranges from 24 to 36 inches. Reaction ranges from 
strongly acid to extremely acid in the Bl and B2t horizons. 
Throughout the profile, only from 1 to 5 percent of the soil 
mass is coarse fragments. 

The Geeburg soils are the moderately well drained mem
bers of a drainage sequence that includes the poorly 
drained Trumbull soils and the somewhat poorly drained 
Remsen soils. Unlike the Canfield and Rittman soils Gee
burg soils do not have a fragipan, The Geeburg soils have a 
more clayey subsoil and underlying material than the Ritt
man soils. They are more clayey in the upper part of the 
subsoil than the Licking soils and are more shallow to lirny 
material. 

Geeburg silt loam, 6 to 12 percent slopes, moderately 
eroded (GbC2) .-This soil occurs along small drainage
ways and at the head of large drainageways. It has 
the profile described as typical for the Geeburg ser
ies. 

This soil is commonly next t-0 the somewhat poor
ly drained Remsen soils, and small areas of those 
soils were included in the mapping. Also included in 
the mapping, north of Alliance near Klingler Road, 
was an area of a Geeburg soil in which shale bedrock 
is at a depth of 4 feet. Other inclusions, on the upper 
part of slopes, were areas of slightly eroded Geeburg 

soils that make up as much as 50 percent of the area 
mapped, have fewer pebbles on the surface, and are 
darker colored than this soil. 

A very severe hazard of erosion is the main limi
tation to the use of this soil for cultivated crops. Very 
slow permeability and the slope are limitations to 
some nonfarm uses. (Capability unit IVe-4; wood
land suitability group 2cl) 

Geeburg silt loam, 12 to 25 percent slopes, mod
erately eroded (GbE2).-This soil occupies areas along 
streams and drainageways. The slopes are short verti
cally, and they follow the direction of the streams 
and drainageways for relatively long distances. This 
soil has a thinner, lighter colored surface layer than 
Geeburg silt loam, 6 to 12 percent slopes, moderately 
eroded, which has the profile described as typical 
for the series. 

Included with this soil in mapping were a few 
spots of severely eroded Geeburg soils that have more 
pebbles on the surface than thfo soil and in which the 
clayey subsoil is exposed and shallow gullies have 
formed. 

This soil is better suited to hay or pasture than 
to cultivated crops. A severe hazard of erosion is the 
major limitation to use for farming. The slope and 
very slow permeability are limitations for many non
farm uses. (Capability unit VIe--2; woodland suita
bility group 2cl) 

Gilpin Series 
The Gilpin series consists of well-drained, gently 

sloping to very steep soils that occur in the unglaci
ated southern part of the county. These soils formed 
on thin beds of acid siltstone, shale, and fine-grained 
sandstone (fig. 11). 

In a typical profile the plow layer is brown silt 
loam about 9 inches thick. The subsoil, about 21 inches 
thick, is strong-brown, brownish-yellow and light 
yellowish-brown silt loam and heavy silt loam. Light 
yellowish-brown siltstone and sandstone are at a depth 
of about 30 inches. 

The Gilpin soils have a moderately deep root 
zone and low available moisture capacity. Permea
bility is moderate in the subsoil. These soils general
ly are draughty. 

The Gilpin soils are only moderately extensive 
in this county. They are used mainly for crops and 
pasture, but the steeper areas are wooded. 

· Typical profile of a Gilpin silt loam, 0.5 mile 
south of Waynesburg in Sandy Township, section 
27, T. 17 N., R. 7 W.: 

Ap-0 to 9 inches, brown (l0YR 5/3) silt loam; moderate, 
fine. crumb structure; friable; abundant roots; 
few fragments of siltstone and sandstone as much 
as 2 inches across and 1/2 inch thick; strongly 
acid i abrupt, smooth boundary. 

B21t-9 to 13 inches, strong-brown (7.5YR 5/6) silt loam; 
moderate, very fine, subangular blocky structure; 
friable; abundant roots; thin patchy clay films on 
ped surfaces-; few fragments of siltst.one and sand
stone as much as 2 inches across and ½ inch 
thick; strongly acid; clear, smooth boundary. 

B22t~13 to 18 inches, strong-brown ('i'.5YR 5/6) heavy silt 
loam; moderate, fine and medium, subangalar 
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Figure 11.-An area of Gilpin soils that developed over sandstone. 

soils. The Gilpin soils contain more clay in their subsoil 
than the Muskingum soils. Unlike the K<~ene sons, Gilpin 
soils are not mottled, and they have a less clayey subsoil 
than those soils. The Gilpin soils. have a less sandy surface 
Jayei: and subsoil than the Dekalb soils. 

Gilpin silt loam, 2 to 6 percent slopes (GdB) .-This 
soil is on ridgetops, mainly in narrow strips that fol
low the crests of the ridges. In some places it occupies 
lower benchlike positions. The profile of this soil is 
generally deeper to bedrock but is otherwise similar 
to the one described as typical for the series. 

Included with this soil in mapping were small 
areas of the moderately well drained Keene soils and 
small areas of the shallow, well drained Weikert soils. 

A moderate hazard of erosion limits the use of 
this soil for cultivated crops. Shallowness to bedrnck 
is a limitation for some nonfarm uses. ( Capability 
unit Ile-4; woodland suitability group 3ol) 

Gilpin silt loam, 6 to 12 percent slopes (GdC).-This 
soil occupies convex areas on ridgetops and areas on 
the upper part of hillsides. 

Included with this soil in mapping were areas 
of the moderately eroded Gilpin soils that have a 
lighter colored surface layer than the uneroded soils. 
Also included in mapping were a few, small, severe
ly eroded areas in which a few shallow gullies have 
formed. Other inclusions were small areas of the shal
low Weikert soils. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. Shal
lowness to bedrock and the slope are limitations to 
use for some nonfarm purposes. (Capability unit IIIe-
3 ; woodland suitability group 3o1) 

Gilpin silt loam, 12 to 18 percent slopes (GdD) -This 
soil occurs as strips around the middle area of hil1-
sides. Most of the cultivated areas are moderately 
eroded, and a few shallow-gullies have formed in these 
areas. 

Included with this soil in mapping were small 
areas of the shallow Weikert soils that have numerous 
channery fragments on the surface. Also included in 
mapping were small areas of the Latham soils. 

Use of this soil for farming is limited mainly by 
a very severe hazard of erosion. The slope is a limita
tion to use for most nonfarm purposes. ( Capability 
unit IVe-3; woodland suitability group 3ol) 

Ginat Series 
The Ginat series consists of poorly drained, level 

and nearly level soils that occur on terraces and out
wash plains, These soils formed in gravelly sandy 
loam of Wisconsin age. 

In a typical profile the plow layer is grayish-brown 
silt loam about 8 inches thick. The subsoil is about 
28 inches thick. To a depth of about 26 inches, it 
is light olive-gray and light brownish-gray silt loam 
mottled with yellowish brown. Below this, and ex
tending to a depth of 36 inches, is a light brownish
gray loam fragipan mottled with light olive brown, 
dark yellowish bro"'Jl, and strong brown. The under
lying material is light brownish-gray gravelly sandy 
loam mottled with light olive and strong brown. 

The Ginat soils have a moderately deep root zone 
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and medium available moisture capacity. Permeabil
ity is moderately slow in the subsoil and moderate in 
the underlying material. These soils have a seasonal 
hiµ-h water table. 

The Ginat soils are not extensive in this county. 
Most of the acreage is wooded or is used for pasture, 
but some areas have been drained and generally are 
used for cultivated crops. 

Typical profile of the Ginat silt loam on slopes of 0 
to 2 percent in a meadow in Lake Township, section 
20, T. 12 N., R. 8 W.: 

Ap-0 to 8 inches, grayish~brown (2.5Y 5/2) silt loam; 
moderate, fine, granular structure; friable; abun
dant roots; medium acid; abrupt, smooth bound
ary. 

Blg-8 to 17 inches, light olive-gray (5Y 6/2) silt loam; 
few, fine, distinct mottles of yellowish hrown 
(lOYR 5/6); weak, medium, subangular blocky 
structure; friable; common roots; common very 
dark brown (10YR 2/2) ferromanganiferous con
cretions 3 to _5 millimeters thick; strongly acid; 
clear, wavy boundary, 

B2tg-l 7 to 26 inches, light brownish~gray (2.5Y 6/2) silt 
loam; manyi medium, distinct mottles of yellowish 
b_rown (1 OYR 5/6); weak, coarse, angular blocky 
structnre; friable; common roots; thin discontin
uous clay :films on ped surfaces; few dark-brown 
(7.5YR '4/4} ferromanganiferous concretions; medi
um acidj gradual,wavy bo1mdary. 

Bxg-26 to 36 inches, light brownish-gray (2_5Y 6/2) loam· 
many,_ medium, distinct mottles of light oliv~ 
brown (2.5Y 5/4), dark yellowish brown (10YR 
4/4L and strong brown (7,5YR 5/6); massive 
(structureless); weak fragipan; slightly br'ittle; 
few roots; thin clay films in pores and bridging be

. tween sand grains i few hlack ·(N 2/0) ferroma-n
ganiferous concretions 1 or 2 millimeters thick• 
pe~bles less than 5 percent, by volume; mediun~ 
acid-; gradual, wavy boundary. 

Cg-36 to 60 inches, ilght browQ,ish-gray (2.5Y 6/2) grav
eily sandy loam; common, medium, distinct mottles 
of light olive brown (2.5Y 5/4) and strong brown 
(7.51{R 5/8); massive; friable; no roots; dark
gray (N 4/0) vertical clay seams 1 or 2 millimeters 
thick; 15 to 20 percent coarse fragments, by vol
ume; strongly acid, 

The Ap _ho:rizon ranges from dark gray (lOYR 4/1) to 
dark grayish brown (lOYR 4/2) or grayish brown (2.5Y 
5/2). In the B2 horizon the matrix is grayish brown (lOYR 
5/2) or light brownish gray (2.5Y 6/2)1 the clay content 
ranges from 20 to 3-0 pexccnt, and the content of material 
coar1,1er than very fine sand ranges from 18 to 45 percent. 
The Bxg !1orizon. is. 8 to 16 inche~ thick. Reaction is typi
cally medm:m- acid, 1n the ~2 horizon, but it ranges from 
stt~ngly acid to shghtly acid, Coarse fragments fo the Cg 
horizon make up 10 to 50 percent of the horizon. 

The Ginat soils are the poorly drained members of the 
dra~nage s~quence ,tha~ includes the somewhat poorly 
di:amed y.' c1nbach smls and the well-drained Wheeling soils. 
Gmat soils are. commonly next to the Weinbach soils and 
the well-drained Chili soils. The Ginat soils have a fragipan 
and. are less clayey than the poorly drained Sebring soils. 
Unhke the Sebring soils, the Ginat soils are underlain by 
sandy and gravelly material. 

Ginat s\lt loam (0 to 2 percent slopes) (Ge).-This 
soil occupies areas that vary in size and are scattered 
throughout the glaciated part of the county. These 
areas are below the Weinbach and Chili soils and are 
just above the very poorly drained Luray silt loam, 
gravelly subsoil variant. This soil is susceptible to 
surface crusting. 

Included with this soil · in mapping were small 

areas of soils that have a loam or silty clay loam sur
face layer. Also included in mapping, on low hum
mocks, were small areas of the somewhat poorly 
drained Weinbach soils and the moderately well drained 
Bogart soils. 

Wetness is the major limitation to the use of 
this soil. Ponding and flooding are hazards in spring. 
(Capability unit Illw-4; woodland suitability group 
lwl) 

Glenford Series 
The Glenford series consists of moderately well 

drained, level to steep soils on slack water terraces 
and on uplands. These soils formed on silt and clay 
deposited by slack water. 

In a typical profile the plow layer is dark grayish
brown silt loam about 8 inches thick. The subsoil, 
about 32 inches thick, is vellowish-brown silt loam in 
the uppermost 3 inches. Below this, and extending to 
a depth of 24 inches, is yellowish-brown silty clay 
loam that is mottled with grayish brown and brown
ish yellow in the lower 4 inches. The lower part of the 
subsoil is 16 inches of light olive-brown silt loam 
mottled with brownish yellow and grayish brown. The 
underlying material is mottled grayish-brown, brown
ish-yellow, light olive-brown, and dark-brown silt 
loam. 

The Glenford soils have a deep root zone and high 
available moisture capacity. Permeability is moder
ately slow. 

These soi)s are not extensive in this county. They 
are used primarily for cultivated crops. 

Typical profile of Glenford silt loam, 2 to 6 percent 
slopes, in a meadow in Lake Township, section 33, 
T. 12 N., R. 8 W.: 

Ap-0 to 8 inches dark grayish-brown (10YR 4/2) silt 
loam we~t fine, granular structure; friablei 
abundant roots; slightly acid; abrupt~ smooth boun-
dary. . 

B1-8 to 11 inchesi yellowish-brown (lOYR 5/4) silt loam; 
moderate1 medium, subangular blocky structure; 
friable· common roots; thin discontinuous clay 
films dn ped faces; medium acid; clear, wavy 
boundary. 

B21t-11 to 20 inches, yellowish-brown (lOYR 5/5) silty 
day loam· strong1 medium and coarse, subangular 
blockY str'Ueture that breaks to weak) medium, sub~ 
angular blocky structure: friable; common roots~ 
medium; continuous, dark grayish-brown (lOYR 
4/2) clay :films on ped surfaces; few, fine, very dark 
gray (lOYR 3/i) ferromanganiferous stains; 
strongly acid; gradual, wavy boundary. 

B22t-20 to 24 inches, yellowish-brown (lOYR 5/5) silty clay 
loam i many, fine, distinct mottles of grayish brown 
(lOYR 5/2) and brownish yellow (lOYR 6/6); 
moderate, medium and coarset subangular blocky 
structure; sUghtly firm; common roots; thin dis
continuous clay films; few, fine and medium, very 
da-rk brown (lOYR 2/2) stains, primarily on hori~ 
zontal planes; strongly acidi gradual, wavy bound
ary. 

R3t-24 to 40 inches, light olive-brown (2.5Y 5/4) silt loam; 
many, medium, distinct mottles of brownish yellow 
(lOYR 6/6) and grayish brown (lOYR 5/2); weak, 
coarse, subangular structure_ that breaks to weak, 
fine and medium, subangular blocky structure~ fri
able; few roots; medium clay films on poresj me
dium, dark grayish-brown (lOYR 4/2) clay flows; 
few, fine, very dark bl'own (lOYR 2/2) feno-
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manga.niferous stains; strongly acid; gradual, dif
fuse boundary. 

C-40 to 50 inchesJ mottled grayish-brown (10YR 5/2), 
brownish-yellow (lOYR 6/6), light olive-brown 
(2.5Y 5/4), and dark~brown (10YR 3/3) silt loamj 
mam;ive (structureless); slightly firm; few roots; 
strongly acid. 

In some places the B1 horizon is brown (lOYR 5/3) and 
the B21t and B22t h'.lrizons are heavy silt loam an<l dark 
yellowish brown (l0YR 4/4) or yellowish brown (J0YR 5/4 
or 5/5). The clay content of the B21t and B22t horizons 
ranges from 25 to 35 percent. Mottles that have a chroma 
er 2 or less occur at depths ranging from 14 to 24 inches, 
Depth to calcareous material ranges from 50 to 80 inches. 
In some places reaction is strongiy acicf in the Bl horizon 
and is medium acid in the C horizon. 

The Glenford soils are the moderately well drained mem
bers of the drainage sequence that includes the very poorly 
drained Luray soils, the poorly drained Sebring soils, the 
!'.lomewhat poorly drained Fitchville soils, and the well
drained Mentor soils. Glenford soils are commonly adjacent 
to the Mentor soils, the well drained, gravelly Chili soils, 
and the moderately well drained Can-field soils. Glenford 
soils are more silty and less clayey in their subsoil and un
derlying material than the Licking soils. 

Glenford silt loam, 0 to 2 percent slopes (GfA) .-This 
soil occurs in irregularly shaped areas on stream ter
races and in areas of old glacial lakes. Runoff from this 
soil is slow. Surface crusting is likely. In some places 
thin seams of gravelly material 2 to 6 inches thick are 
below a depth of 30 inches. 

Included with this soil in mapping, in spoon-shaped 
depressions and in small drainageways, were a few 
areas of the somewhat poorly drained Fitchville soils. 

Limitations to use of this Glenford soil for cultivat
ed crops are few or none. :Moderately slow permeability 
is a limitation for some nonfarm uses. ( Capability 
unit I-1; woodland suitability group lol) 

Glenford silt loam, 2 to 6 percent slopes (GfB).-This 
soil occupies elongated areas below the well-drained 
:Mentor soils and above the somewhat poorly drained 
Fitchville soils. It has the profile described as typical 
for the series. This soil is susceptible to surface crust
ing. 

Included with this soil in mapping, in areas adjacent 
to Canfield soils, were a few areas of soils that are 
underlain by compact glacial till. Also included in the 
mapping, in narrow drainageways, were small areas 
of the somewhat poorly drained Fitchville soils. 

A moderate hazard of erosion is a limitation to use 
of this soil for cultivated crops. The hazard of erosion 
and moderately slow pe1meability are limitations to 
use for some nonfarm purposes. (Capability unit IIe-1; 
woodland suitability group lol) 

Glenford silt loam, 6 to 12 percent slopes (GfC).
This soil occupies rounded areas below the well-drained 
:Mentor soils and above the somewhat poorly drained 
Fitchville soils. Because runoff is rapid, the hazard of 
erosion is severe. The surface layer of this soil is thin
ner and lighter colored than that in the profile de
scribed as typical for the series. 

Included with this soil in mapping were small areas 
of moderately eroded Glenford silt loams. Also included 
in the mapping were small areas of Mentor soils. 

A seveTe hazard of erosion limits use of this soil for 
cultivated crops. The slope and moderately slow per
meability are limitations for many nonfarm uses. 

( Capability unit IIIe--5; woodland suitability group 
lol) 

Glenford silt loam, 6 to 12 percent slopes, moderately 
eroded (GfC2).-This soil occurs in short, irregularly 
shaped areas at the head of drainageways, on stream 
terraces, and in old lake areas. On uplands, in areas 
next to the Canfield soils, this soil is underlain by 
glacial till. This soil has more gravel on the surface, 
and its surface layer is lighter colored than that of 
the une1·oded Glenford soils. On this soil, past erosion 
has reduced the organic-matter content, and surface 
crusting and puddling are likely. 

Included with this soil in mapping, on the upper 
part of slopes, were small areas of the well-drained 
Mentor soils. 

A severe hazard of erosion is the major limitation 
to the use of this soil for cultivated crops. The slope, 
the hazard of erosion, and moderately slow permeabili
ty are limitations for many nonfarm uses. ( Capability 
unit IIIe--5; woodland suitability group lol) 

, Glenford silt loam, 12 to 18 percent slopes, moder
ately eroded (G1D2),-This soil occupies short slopes 
along valley sides of stream terraces and in areas of 
old gladal lakes. Its surface layer is about 4 inches 
thick, and it is lighter colored than that in the profile 
described as typical for the series. Depth to the under
lying sand, silt, and clav is 30 inches. Because of past 
erosion, this soil is low in organic-matter content. Sur
face runoff is very rapid. 

Included with this soil in mapping, on the upper 
part of slopes, were small areas .of the well-drained 
Mentor soils. 

A very severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope and moderately slow permeability are limitations 
for most nonfarm uses. (Capability unit IVe-1; wood
land suitability group lol) 

Gravel Pits 
Gravel pits (Gp) are open excavations from which 

sand and gravel have been removed. The gravel is 
generally in layers that vary in thickness and change 
in composition within short distances. Between the 
gravelly layers are sandy ones that contain variable 
amounts of silty and clayey material. (Capability unit 
not assigned; woodland suitability group not 
assigned) 

Keene Series 
The Keene series consists of moderately well drained, 

gently sloping to steep soils that occur in the un
glaciated southern part of the county. These soils 
formed in residuum weathered from shale and thin 
beds of siltstone. 

In a typical profile the surface layer is dark-brown 
silt loam about 8 inches thick. The subsoil fa about 26 
inches thick and is mottled throu<;hout. It is strong
brown and vellowish-brown silty cla:v loam in the 
uppermost 11 inches and is yellowish-brown and 
strong-brown silty clay below. The underlying mate-
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rial is mottled gray and brownish-yellow, weathered 
clay shale. 

The Keene soils have a moderately deep or deep 
root zone and medium available moisture capacity. Per
meability is moderately slow in the upper part of the 
subsoil and slow in the lower part. 

These soils are relatively extensive in the southern 
part of the county. They are used for pasture, culti
vated crops, and trees, 

Typical profile of a Keene silt loam, 1.2.5 miles west 
of Magnolia, 100 feet north of Farber street, in Pike 
Township, section 2.5, T. 9 N., R. 8 W. (analytical 
data in table 10): 

Ap-0 to 8 inches, dark-brown (lOYR 4/4) silt loam; mod
erate, medium, granular structure; friable; abun
dant rootsj very strongly acid; abrupt, smooth 
boundary. 

Bl-8 to 13 inches, strong-brown (7.5YR 5/6) silty clay 
loam; few, fine, distinct mottles of light olive 
brown (2.5Y 5/4) and yellowish red (5YR 4/6); 
moderate, fine, subangular blocky structure; 
slightly plastic when wet; plentiful roots j very 
strongly acid; gradual, wavy boundary, 

B2J lr--13 to 19 inches, yellowish-brown (lOYR 5/4) silty 
clay loam; many, fine, distinct mottles of light 
brownish gray (2.5Y 5/2) and yellowish brown 
(lOYR 5/6); moderate/ medium, subangular blocky 
structure; slightly p astic when wet; plentiful 
roots; few, thin, patchy clay films on ped surfaces; 
very strongly acid; gradual, wavy houndary. 

IIB221r--19 to 25 inches, yellowish-brown (lOYR 5/6) silty 
clay ; common, medium, distinct mottles of gray ( N 
6/0) and strong brown (7.5YR 5/8) ; moderate, 
medium, subangular blocky structure; slightly 
plastic when wet; few roots; thin patchy clay films 
on vertical and horizontal ped faces; very strongly 
acid; gradual, wavy boundary. 

IIB8-25 to 34 inches, strong-brown (7.5YR 5/6) silty clay; 
many, fine. distinct mottles of ctark reddish brown 
(5YR 3/4), d•rk brown (7-5YR 4/4), grayish 
brown (lOYR 5/2), and gray (N 6/0); moderate, 
medium and coarse, subangular blodcy structure; 
s]jghtly plastic when wet; no roots evident; fleck$' 
of coal and pieces of easily crushed weathered 
shale in lower part; very strongly acid; clear, 
smooth hou ndary. 

IIIC~34 to 40 inches +, mottled gray (N 6/0) and brown
ish-yellow (lOYR 6/8) weathered clay shale; mas
sivej plastic when wetj no roots evident; thin soft 
coal blossoms at a rleuth of 35 inches: few dark~red 
(lOR 3/6) mottles below a depth of 40 inches; very 
strongly acid, 

Mottles of low chroma occur at depths between 12 and 24 
inches. The matrix of the IIB22t horizon ranges from yel
lowish brown (l0YR 5/4 to 5/6) or dark yellowish brown 
(lOYR 4/4) to stron~ bTOwn (7.5YR 5/6) but is dominantly 
yellowish brown (IOYR 5/4). In the lower part of the B ho
rizon, the clay content is 30 to 40 percent. The content of 
coarse fragments in the solum ranges from 5 to 15 percent. 
Reaction ranges from strongly add to extremely acid 
throughout the sol um. Depth to bedrock is 34 to 60 inches. 

The Keene soils are in a toposequence with the well
drained Latham soils and are adjacent to those soils in 
many places. They are commonly adjacent to the well
drained Gilpin soils. Unlike the Gilpin soils, the Keene soils 
are mottled, and they are more clayey in the lower part of 
their subsoil. The Keene soils are less clayey than the La
tham soils, and they have a thicker silt capping and are 
deeper to the clayey subsoil than those soils. 

Keene silt loam, 2. to 6 percent slopes (KeB).-This 
soil occupies the uppermost part of ridgetops. The 
available moisture capacity is medium. 

364-363 0 - '71 - 8 

Included with this soil in mapping were small areas 
of wetter, somewhat poorly drained soils. Also included 
in the mapping were small areas of the well-drained 
Latham and Gilpin soils. 

A moderate hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. Moder
ately slow or slow permeability is a limitation for 
many nonfarm uses. (Capability unit Ile-5; wood
land suitability group 3wl) 

Keene silt loam, 6 to 12 percent slopes (KeC).-This 
soil occupies sloping hillsides and rounded hilltops. It 
is highly susceptible to surface crusting. Runoff is 
very rapid from this soil. 

Included with this soil in mapping were a few small 
areas of somewhat poorly drained soils. Also included 
in mapping were a few small areas of moderately 
eroded soils that are lighter colored than is typical of 
Keene soils. Other inclusions, on the lower part of 
slopes, were a few areas of the well-drained Gilpin 
soils. 

A severe hazard of erosion is the major limitation 
to the use of this soil for cultivated crops. The slope 
and moderately slow or slow permeability are limita
tions for some nonfarm uses. (Capability unit IIIe-6; 
woodland suitability group 3w2.) 

Keene silt loam, 6 to 12 percent slopes, moderately 
eroded (KeC2).-This soil is on the lower half of hill
sides and on· the convex crest of ridges. Its surface 
layer is thinner and lighter colored than that in the 
profile described as typical for the series. A few very 
shallow gullies have formed in places. Because this 
soil is lower in organic-matter content than the un
eroded Keene soils, its surface tilth generally is not so 
good. Runoff is very rapid. 

Included with this soil in mapping, on the lower 
part of slopes, were a few small areas of the well
drained Gilpin soils. Also included in mapping were 
small strips of the well-drained Latham soils. 

A severe hazard of erosion is the main limitation to 
the use of this soil for cultivated crops. The slope 
and moderately slow or slow permeability are the ma
jor limitations to nonfarm uses. ( Capability unit 
IIIe-6; woodland suitability group 3w2) 

Keene silt loam, 12 to 18 percent slopes (KeD).-This 
soil occurs on hillsides below the breaks of ridgecrests, 
mainly in eroded and abandoned fields. Its surface 
layer is thinner than that in the profile described as 
typical for the series. 

Included with this soil in mapping were a few spots 
of moderately eroded soils that are medium in size; 
they make up about 20 percent of each area. Also in
cluded in mapping were small areas of the Latham 
soils. 

Because surface runoff from this soil is very rapid, 
a very severe hazard of erosion is the major limita
tion to use for cultivated crops. Moderately steep slopes 
and moderately slow or slow permeability are limita
tions for most nonfarm uses. (Capability unit IVe-4; 
woodland suitability group 3w2) 

Keene silt loam, 12 to 18 percent slopes, moderately 
eroded /KeD2) .-This soil occupies narrow strips 
around the contour of hillsides. Erosion has removed 
much of the original surface layer, and the profile of 
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this soil is thinner to shale bedrock than that describ
ed as typical for the series. Shallow gullies are com
mon. This soil is very low in organic-matter content, 
and good surface tilth is difficult to maintain. Runoff 
is very rapid. 

Included with this soil in mapping were small areas 
of the well-drained Muskingum soils. 

A very severe hazard of erosion is the main limita
tion to use of this soil for cultivated crops. The slope 
and slow permeability are major limitations for most 
nonfarm uses. (Capability unit IVe-4; woodland suit
ability group 3w2) 

Keene silt loam, 18 to 25 percent slopes (KeE).-This 
soil is on hillsides, in long narrow strips that follow 
the contour of the hill. Most areas are wooded. This 
soil has a thinner surface layer than the one in the 
profile described as typical for the Keene series. There 
are a few stones on the surface in some places. 

Included with this soil in mapping were eroded spots 
of ".loderate size and in some areas shallow and deep 
gullies have formed. Shale bedrock is visible at the 
bottom of a few of the deep gullies. Also included in the 
mapping were small areas of the well-drained Latham 
and Gilpin soils. 

This soil is better suited to hay or pasture than to 
cultivated erops because of its slope. A severe hazard 
of erosion is the major limitation to its use, even for 
hay or pasture. The slope is a limitation to use for 
most nonfarm purposes. (Capability unit VIe-2 · wood-
land suitability group 3w2) ' 

Killbuck Series 
1:he Killbuek series consists of alluvium recently de

posited over dark-colored, very poorly drained older 
soil material. These soils occur on level and 'nearly 
level flood plains and along drainageways. 

In a typical profile the surface layer is dark grayish
brown silt loam about 4 inches thick, This layer is 
underlain by dark-gray, friable silt loam that extends 
to a depth of about 22 inches and is mottled with 
yellowish brown and dark brown. Below this is very 
dark gray light silty clay loam mottled with dark 
brown. I,t is about _14 inches t~ick and is underlain by 
about 5 rnches of light browmsh-gray loam glacial till 
mottled with light olive brown. 

The Killbuek soils have a deep root zone when the 
water table is low. The water table is high in winter 
and spring. Permeability is moderately slow, and avail
able moisture capacity is high. These soils are subject 
to ponding and to occasional flooding. 

The Killbuck soils are not extensive in the county. 
Most of the acreage is pastured. 

Typical profile of Killbuck silt loam on slopes of O 
to 2 percent, in a pasture in Plain Township, section 
20, T. 11 N., R. 8 W.: 

Al-0 to 4 inches, dark grayish-brown (.lOYR 4/2) silt 
loam; weak, fine, gra.nular structure· friable· 
abundant roots; medium acid; grad~a1, wavY 
boundary. 

B2-4 to 22 inches, dark-gray (10YR 4/1) silt loam· com
mon, medium, distinct mottles of yellowish brown 
(l0YR 5/4) and dark brown (lOYR 3/4); weak, 
fine, angula:r blocky structure; friable; common 

roots; few, fine, black (N 2/0) ferromanganiferous 
concretions; slightly acid; abrupt, wavy boundary, 

Alb-22 to 36 inches, very dark gray (lOYR 3/1) light silty 
clay loam; few, fine, faint mottles of dark brown 
(7.5YR 4/4); massive (structureless) that breaks 
to weak, medium, angular blocky structure; fria
ble; few roots; thin clay films in pores and root 
channels; slightly acid; cleari wavy boundary. 

B2b-36 to 50 inches, light brownish-gray (2.5Y 6/2} loam; 
many, medium, distinct mott1es of light olive 
brown (2.5Y 5/4); massive (structureless); fria
ble; few roots; thin discontinuous clay films in root 
channels and pores; less than 5 percent skeletal 
material, by volume; slightly acid. 

In some places the Al horizon is very dark gray (10YR 
3/1) or dark gray (J0YR 4/1). Depth to the Alb horizon 
ran~es from 20 to 36 inches. The Alb horizon ifl dark gray
ish hrO\vn ( 10YR 4/2) or grayish brown {10YR 5/2) in 
some places. Its texture includes silt loam. Coarse frag
ments make up 1 to 10 percent of the B2b horizon, 

The Killbuck soils are adjacent to the very poorly drained 
Luray soils, but they are less clayey than those soils. Unlike 
the. Luray soils, Killbuek soils contain a dark-colored bur
ied soil. Killbuck soils formed in zecent alluvium deposited 
over loam glacial till, whereas, the poorly drained Sloan 
and Wayland soils formed entirely in recent alluvium. 

Killbuck silt loam (0 to 2 percent slopes) (Kk).-This 
soil occurs in drainageways on the glacial till plain 
and on bottom lands along small streams. It occupies 
small, irregular areas that are scattered throughout 
the northern half of the county. 

Included with this soi) in mapping were small areas 
of the somewhat poorly drained Fitchville soils. 

Seasonal wetness is the major limitation to the use 
of this soil for farming and for nonfarm purposes. 
Ponding and flooding are severe limitations for most 
nonfarm uses. (Capability unit IIIw-3; woodland 
suitability group 2wl) 

Latham Series 
The Latham series consists of well-drained, gently 

sloping to very steep soils in the unglaciated southern 
part of the county. These soils formed on acid shale 
bedrock. 

In a typical profile the plow la.ver is brown silt 
loam about 7 inches thick. The subsoil, about 27 inehes 
thick, is yellowish-brown silty clay loam in the upper
most 6 inches, Bel.ow this, and extending to a depth 
of 20 inches, is yellowish-brown silty clay mottled with 
light brownish gray at a depth of 18 inches. The lower 
part of the subsoil is 14 inches of yellowish-brown and 
strong-brown clay mottled with light brownish gray, 
yellowish red, and grayish brown. The underlying 
material is light brownish-gray and brownish-yellow, 
shaly silty clay. Gray shale bedrock is at a depth of 38 
inches. 

The Latham soils have a moderately deep root zone 
in most places. Permeability is slow in the subsoil. The 
available moisture capacity is medium to low. 

These soils are moderately extensive in this county. 
The gently sloping and sloping Latham soils are com
monly used for cultivated crops, and the steeper areas 
are pastured or wooded. 

Typical profile of Latham silt loam, 6 to 12 percent 
slopes, in an old meadow in Pike Township, section 5, 
T. 9 N., R.8W.: 
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Ap-0 to 7 inches, brown (lOYR 4/3) silt loam; moderate, 
medium, crumb structure; friable; abundant roots· 
few coarse fragments of sandstone;' strongly acid; 
abrupt, smooth boundary. 

B1t-7 to 13 inches, yellowish-brown (lOYR 5/6) silty clay 
loam; weak and moderate, medium, subangular 
blocky structure; friable or firm when moist, 
slightly plastic when wet; common roots; thin dis
continuous clay Illms on vertical ped faces; very 
strongly acid; gradual, wavy boundary. 

IIB21t-l 3 to 20 inches, yellowish-brown (lOYR 5/6) silty 
clay; few, fine, faint mottles of light brownish 
gray (10YR 6/2) at a depth of 18 inches; weak, 
medium, subangular blocky structure; plastic when 
wet; common roots; thin continuous clay films on 
ped faces; very strongly addi gradual, wavy 
boundary, 

IIB22t-20 to 31 inches, yellowish-brown (lOYR 5/6) clay; 
common, :fine, distinct mottles of light brownish 
gray (lOYR 6/2) and yellowish red (5YR 5/6); 
weak, medmm and coarse, subangular blocky 
structure; plastic when wet· few :roots· thin con
tinuous light-gray (N 7/0) ciay films on' ped faces· 
very strongly acidj clear, wavy boundary. • 

IIB3-31 to 34 inches, atrongAbrown (7.5YR 5/6) clay· com-
, mon, medium, distinct mottles of grayish brown 

(2.5Y 5/2) and yellowish red (5YR 5/6); weak, 
coarse, angular blocky structure; plastic when 
wet; few :roots; thin, continuous, light-gray (N 
7 /0) clay films, primarily on vertical surfaces· ex-
tremely acid; clear, wavy boundary. ' 

IIC-34 to as ~nches, light brownish-gray (lOYR 6/2) and 
browmsh-yellow (lOYR 6/6) shaly silty clay; 
weak1 co~rse, blocky structure or weak platy struc~ 
ture; friable when moist, -plastic ,vhen wet· no 
r<;>ots; vertical, light-gray (N 7/0) clay se~ms; 
highly weathered shale; extremely add· clear 
smooth boundary. • ' 

R-38 to 45 inches, gray, acid shale bedrock. 

In some places the Bl horizon is silt loam and the B21 t 
B22t, and B3 horizons include silty clay loam. The matri; 
of the B21 t and B22t horizons ronges from strong brown 
(7.5YR 5/6 to 5/8) or yellowish brown (lOYR 5/6) to 
browm~h yellow (l_0YR 6/6). The content of coarse frag
ments Jn the B hor1Zon is less than 20 percent. Reaction in 
the solum ranges from strongly acid to extremelv acid but 
the pH value generally is below 5.0. Depth to sh~le bedrock 
ranges from 24 to 40 inches. 

The Latham soils arc in a toposequence with the moder
ately we11 draine~ Keene soils a!ld in some places are adja
cent to those soils. Latham soils are more clayey in the 
upper part of the subsoil than Keene soils. 

_Latham silt loam, 2 to 6 percent slopes (LaB).-This 
so1l occurs o_n broad ridgetops and benchlike areas just 
below: the r1dgetops. Its surface layer is thicker than 
that m the profile described as typical for the series 
Runoff is rapid. · 

Included with this soil in mapping were a few small 
areas of somewhat poorly drained soils that have slopes 
of 2 to 4 percent and are grayer in the upper part of 
the s~bsml than are Latham soils. Also included in the 
mal?pmg were small areas of the moderately well 
drained Keene soils. . 

Use of this soil for cultivated crops is limited mainly 
~y ~ severe hazard of erosion. Slow permeability is a 
hmitat10n for many nonfarm uses. (Capability unit 
Ille-4; woodland suitability group 3cl) 

_Lath9.111: silt l_oam, 6 to 12 percent slopes (LaC).-This 
s01l occupies shghtly concave areas on hillsides. It has 
the profile described as typical for the series, but in 
some places the underlying bedrnck has thin strata of 

siltstone or fine-grained sandstone and shale. Runoff 
is rapid. 

Included with this soil in mapping were small areas 
of the moderately well drained Keene soils and small 
areas of the well drained Gilpin soils. 

A very severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope and the slowly permeable, clayey subsoil are 
limitations for many nonfarm uses. (Capability unit 
IVe-4; woodland suitability group 3cl) 

Latham silt loam, 6 to 12 percent slopes, moderately 
eroded (LaC2) .-This soil occurs in uniform areas on 
hillsides. It is one of the least extensive soils in the 
Latham series. This soil has lost part of its original 
surface layer through erosion, and its plow layer is 
partly clayey material from the subsoil. The present 
surface layer is lighter colored and thinner than that 
of the uneroded soil described as typical for the series, 
and it is more sticky and cloddy. Runoff is very rapid 
from this soil. 

Included with this soil in mapping were small areas 
of the well-drained Gilpin soils. 

A very severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope, the hazard of erosion, and the clayey, slowly 
permeable subsoil are limitations for many nonfarm 
uses. (Capability unit IVe-4; woodland suitability 
group 3cl) 

Latham silt loam, 12 to 18 percent slopes (LaD) .
This soil occupies the upper part of slopes that, in 
length, are short downhill but are several hundred 
feet on the contour of the hillside. 

Included with this soil in mapping were small areas 
of the Gilpin soils. 

This soil is generally too steep to be cultivated safely. 
It is subject to severe erosion, even when used for hay 
or pasture. Slope and slow permeability are the major 
limitations for most nonfarm uses. (Capability unit 
VIe--2 ; woodland suitability group 3cl) 

Latham silt loam, 12 to 18 percent slopes, moderately 
eroded (LaD2) .-This soil is on the lower part of nar
row slopes that generally are 100 to 200 feet long on 
the contour of hillsides. It has a lighter colored, more 
sticky surface layer than that in the profile described 
as typical for the series. Runoff is very rapid. 

Included with this soil in mapping were a few spots 
of severely eroded soils in which shallow gullies have 
formed. Also included in mapping were small areas of 
the ll'luskingum and Gilpin soils. 

This soil is very poorly suited to cultivated crops. 
A severe hazard of erosion limits the use of this soil 
even for hay or pasture. The slope is the dominant 
limitation for most nonfarm uses. ( Capability unit 
VIe--2; woodland suitability group 3cl) 

Latham silt loam, 18 to 35 percent slopes (LaF) .
This soil occurs as short, narrow strips along hillsides. 
Locally, it has lost much of its topsoil, and clayey 
spots occur in areas where the subsoil is exposed. 
Fragments of weathered shale are common on the 
surface, and depth to shale bedrock is 30 to 36 inches. 

Included with this soil in mapping were small areas 
of the well-drained Muskingum and Gilpin soils. Also 
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included in mapping were seve1·ely eroded spots where 
a few shallow gullies have formed, 

Steep slopes and a hazard of erosion are the major 
limitations to use of this soil for most purposes. ( Capa
bility unit VIe--2; woodland suitability group 3cl on 
north- and east-facing slopes and 4c1 on south- and 
west-facing slopes) 

Licking Series 
The Licking series consists of moderately well 

drained, level to steep soils in the unglaciated south
central part of the county. These soils occur on old 
terraces along streams that flow southward but are 
above the present flood plains. They formed in silty 
clay or clay sediments. 

In a typical profile the plow layer is dark-brown 
silt loam about 7 inches thick. The subsoil, about 37 
inches thick, is yellowish-brown silt loam in the upper
most 13 inches. Below this is about 6 inches of yellow
ish-brown silty clay mottled with light brownish gray 
and yellowish brown. Between depths of 26 and 44 
inches, the subsoil is olive-brown clay that is plastic 
when wet. Below 44 inches is a layer of light olive
brown, stratified clay, silty clay, and silt loam mottled 
with gravish brown and light olive brown. 

The Licking soils have a deep root zone and high 
available moisture capacity. The movement of water is 
very slow below a depth of 20 inches, and during long 
wet ·periods the soil material is saturated in the top 
20 inches. 

These soils are used primarily for pasture and trees, 
but some of the acreage is used for crops. 

Typical profile of Licking silt loam, 2 to 6 percent 
slopes, in an old meadow in Pike Township, section 17, 
T, 9 N,, R. 8 W. (analytical data in table 10): 

Ap-D to 7 inches, dark-brown (lOYR 4/3) silt loam; modw 
erate, fine and medium, granular structure; fria
ble; abundant roots; medium acid; clear, smooth 
boundary. 

B1-7 to 15 inehes, yellowish-brown (lOYR 5/6} silt Ioamj 
moderate. fine and medium, subangular blocky 
structure; friable; c.ommon roots; thin patchy clay 
films on ped surfaces in lower part of horizon; 
strong-ly acid; clear, wavy boundary. 

B21t-15 to 20 inches, yellowish-brown {lOYR 5/8) heavy 
silt loam; few, medium, faint mottles of strong 
brown (7.5YR 5/6); strong, medium1 subangule.:r 
blocky st?'ucture; friab1e; common roots; thin dis
continuous elay films on nearly all peds; strongly 
acid; gradual, wavy boundary. 

IIB22t-20 to 26 jnches, yellowish-brown (lOYR 5/4) silty 
clay; many, medium, distinct mottles of light 
brownish gray (2.5Y 6/2) and yellowish brown 
(lOYR 5/8) on rinds next to clay flows; moderate, 
coarse1 angular blocky structure; plastic when wet, 
firm when moist; occasional roots; light yellowish
brown (2.5Y 6/4) clay flow coatings on primary 
peds ; moderate continuous clay films on secondary 
peds; mc~ium add; clear, wavy boundary. 

IIB31t-26 to 33 mehes, olive-brown (2,5Y 4/5) clay; mas
sive {structureless) but breaks to moderate, coarse 
angular blocky structure; plastic when wet, ftr~ 
when moist; occasional rootSj light-gray (N 7/0) 
clay vertical flows; moderate, continuous, olive
gray (5Y 5/2) clay films on ped surfaces; few, £.ne, 
black (N 2/0) concretions 2 millimeter.s in diame
ter; medium acid; gradual, diffuse boundary. 

IIB32t-33 to 44 inches, olive-brown (2.5Y 4/4) clay; mas-

sive (structureless) that breaks to moderate, 
coarse, angular blocky structure; plastic when wet, 
firm when moist; occasional roots; moderate, con
tinuous, grayish*brown (2.5Y 5/2) and pale-olive 
(5Y 6/3) clay films on ped surfaces; few, fine, 
medium, black (N 2/0) concretions; slightly acid; 
clear, waVY boundary, 

IIB&C-44 to 60 inches, light olive-brown (2.5Y 5/6) strati
fied clay, silty clay, and silt loam; massive (struc
tureless) that breaks to weak, medium, platy 
structure; few, fine, faint mottles of grayish 
brown (2.5Y 5/2) and Ught olive brown (2.5Y 
5/4); no roots; few black (N 2/0) concretions; neu
tral. 

The combined thickness of the Ap, Bl, and B21t horizons 
ranges from 15 to 30 inches. Depth to gray :mottling ranges 
from 15 to 24 inches. In some places the l1B3lt and IIB32t 
horizons are silty clay and a.re yellowish brown (10YR 5/4) 
or light olive brown (2.5Y 5/6). Depth to calcareous mate
rial ranges from 30 to 80 inches, The Bl hol"izon is strongly 
acid or very stronSTly acid, but acidity deereases with depth. 

The Licking soils commonly are adjacent to the lower 
lying, some.what poorly drained FitchviUe soils and poorly 
drained Sebring soils. They are also next to the moderately 
well drained Glenford soils ill some places. The Licking soils 
are more clayey than the Glenford soils, and they have a 
less acid subsoil. 

Licking silt loam, 0 to 2 percent slopes (LcA) .-This 
soil occupies small areas on low-lying terraces. In the 
profile of this soil, the gray mottles and the clayey 
material generally are nearer the surface than in the 
profile described as typical for the series. This soil 
dries out more slowly in spring than the other Licking 
soils in the county. 

Included with this soil in mapping, in drainageways, 
were areas of the poorly drained Sebring soils. 

Seasonal wetness is the major limitation to use of 
this soil for cultivated crops. Very slow permeability 
and seasonal wetness are limitations for many non
farm uses. Capability unit IIIw-1; woodland suit
ability group 2cl) 

Licking silt loam, 2 to 6 percent slopes (LcB) .-This 
soil occupies terraces in areas of old lakes. It has the 
profile described as typical for the series, but in some 
areas the subsoil contains lenses of gravelly material, 
2 to 6 inches thick, between the layers of silt loam 
and the clayey layers. Surface runoff from this soil is 
rapid, and seep spots are common. 

Included with this soil in mapping were small, 
slightly higher areas of the moderately well drained 
Glenford soils. Also included in the mapping, in nar
row drainageways, were small strips of the poorly 
drained Sebring soils. 

Use of this soil for cultivated crops is limited mainly 
by a severe hazard of erosion. Very slow permeability 
is the main limitation for nonfarm purposes. (Cap
ability unit IIIe-5; woodland suitability group 2cl) 

Licking silt loam, 6 to 12 percent slopes (LcC).-This 
soil occurs as bands along small drainageways and in 
areas next to steep hillsides. 

Included with this soil in mapping, in the higher 
areas, were small areas of the moderately well drained 
Glenford soils. Also included in the mapping were spots 
of the moderately well drained Rainsboro soils. 

A very severe hazard of erosion is the major limita
tion to the use of.this soil for cultivated crops. Very 
slow permeability and the slope are the main limita-
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tions for nonfarm uses. ( Capability unit IV e--4 · wood-
land suitability group 2cl) ' 
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loam; massive (structureless); plastic when wet; 
neutral; clear, smooth boundary. 

Licking silt loam, 6 to 12 percent slopes, moderately 
eroded (LcC2) ,-:-This soil occupies small irregularly 
shaped areas adJacent to the larger drainage channels. 
Its surface layer is lighter colored than that in the 
profile described as typical for the series. This soil has 
lost ~ome of its original surface soil through erosion, 
and its present surface layer is a mixture of the ori
ginal surface soil and material from the subsoil. A 
few shallow gulli~s have formed, but generally they 
are overgrown with grass. The surface layer is very 
low in organic-matter content. 
. A ve_ry severe hazard of erosion is the primary 

hmitat10n to the use of this soil for cultivated crops, 
The slope and very slow pe1·meability are limitations 
for many nonfarm uses. (Capability unit IVe--4· wood-
land suitability group 2cl) ' 

Licking silt loam, 12 to 25 percent slopes moderately 
eroded (LcE2).~This soil occurs as long, n~rrow bands 
on terrace walls. Its surface layer is dark brown and 
is about 4 inches thick. Depth to the neutral silty clay 
or clay is about 30 inches. Gullies, 1 to 2 feet deep, 
are common 1n some places. 

Included with this soil in mapping were a few small 
areas of the Rainsboro soils. 

This soil is too steep to be used for cultivated crops. 
A severe hazard of erosion is a limitation to use for 
hay or pasture. Slope is the dominant limitation for 
most nonfarm uses. (Capability unit VIe-2· woodland 
suitability group 2cl) ' 

Linwood Series 
The Linwood series consists of very poorly drained 

dark-colored, organic soils that occur in small level 
and depressional areas in the glaciated part ~f the 
county. The native vegetation consists of tamarack 
willow, re~d, sedges, and other water-tolerant plants'. 

In a typical profile the uppermost 23 inches is black 
and dark re?dish-brown muck. Below this is a layer of 
dark-gray s1lty clay loam about 2 inches thick. Below 
a depth of 25 inches js grayish-brown, mildly alkaline 
sandy loam mottled with yellowish brown. 
. Th~ Linwood soils have a moderately deep root zone 
m :r_nost places when the water table is low. In un
drained areas the water table is hi~h most of the :vear 
Permeability is variable, and the° available moi;tur~ 
capacity is high. 

These soils are not extensive in this county. Drained 
areas are used for vegetables and other special crops. 
Undrained areas are wooded or pastured. 

Typical profile of Linwood muck on slopes of O to 2 
percent in a cultivated field in Marlboro Township 
section 6, T. 20 N., R. 7 W.: ' 

I-0 to 10 inches,, black (lOYR 2/1) muck; moderate, fin
and medmm, granular structure; very friable· 
com1;1on roots; slightly add; clear, wavy boundary~ 

2-10 b 23 1~ches, dark reddish-brown {5YR 2/2) muck; 
m~ss1ve (sfructureless) in place, breaks to weak 
thwk, platy structure; friable; disintegrated peat; 
small amount of woody material; medium acid f 
clear, smooth boundary. 

IICl-23 to 25 inches, dark-g·ray (lOYR 4/1) silty clay 

IIC2-25 to 50 inches, grayish-brown (2.5Y 5/2) sandy 
loam; common, medium, prominent mottles of yel
lowish brown (10YR 5/6); massive (structure
less); some stratification of silt; few pebbles as 
much as ¼ inch in diameter; mildly alkaline. 

The combined thickness of the muck, or organic layers, 
over the mineral material ranges from 20 to 40 inches. The 
lower 13 inches of the muck is black (lOYR 2/1) or dark 
brown (7.5YR 3/2) in some places, and the reaction ranges 
from medium ·acid to neutral in this layer. In some places 
there is no IICl horizon, and the layers of muck occur im~ 
mediately above the moderately coarse textured niincral 
material. From 10 to 50 percent of the IIC2 horizon consists 
of coarse fragments, 

The Linwood soils are adjacent to the very poorly 
drained Carlisle and Willette soils. They al'e similar to the 
Willette soils but are underlain mainly by coarser textured 
material. The Linwood soils al'e shallower to the min€ra1 
material than the Carlisle soils. 

Linwood muck (0 to 2 percent slopes) (Ld).-This 
soil occupies level and depressional areas that vary in 
size and shape. It occurs along small streams and on 
the outer edge of areas of Carlisle soils. This soil is 
difficult to drain, and in some areas natural drainage 
outlets are not available. In some areas the surface 
layer of this soil contains some mineral material that 
accumulated at the base of slopes. 

Included with this soil in mapping we1·e areas where 
the muck is less than 18 inches thick and a few areas 
where it is 40 inches thick. 

Wetness limits the use of this soil for farming. The 
muck tends to subside in drained areas, and it is sus
ceptible to destruction by fire during dry periods. Soil 
blowing is a hazard in cultivated areas. Wetness and 
unstable soil material are hazards to use for most non
farm purposes. (Capability unit Illw-5; woodland 
suitability group not assigned) 

Lobdell Series 
The Lobdell series consists of moderatelv well 

drained, nearly level soils on flood plains. These soils 
formed in recent alluvium that washed from the sur
rounding uplands. 

In a typical profile the surface layer is dark grayish
brown silt loam about 11 inches thick. The subsoil, 
about 37. inches thick, is brown and very pale brown, 
friable silt loam mottled with brownish yellow in the 
lower 26 inches. The underlying material is stratified 
silt loam and loam. 

The Lobdell soils have a deep root zone and high 
available moisture capacity. Permeability is moderate. 
These soils have a seasonal high water table for short 
periods, and they are subject to flooding. 

These soils occupy a small total acreage in this 
county. They are used mostly for crops or pasture. 

Typical profile of Lobdell silt loam, alkaline phase, 
on slopes of O to 2 percent in a meadow in Pike Town
ship, section 29, T. 9 N., R. 8 W.: 

Al-0 to 11 inches, dark grayish-brown _ (lOYR 4/2) silt 
loam; weak, fine and very fine, crumb structure; 
friable; abundant roots; mildly alkaline; clear, 
wavy boundary. 

B21-11 to 16 inches, brown (10YR 5/3) silt loam; weak, 
fine and very fine crumb stl'ucture; friable i com-
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mon roots; mildly alkaline; diffuse, wavy bound
ary. 

B22-----16 to 22 inches, brown (lOYR 5/3) silt loam; few, 
fine, faint mottles of light gray (lOYR 7/2) i weak, 
fine and vc.ry fine, crumb structure and subangular 
blocky structure; friable; common roots; neutral; 
diffuse, wavy boundary. 

B3-22 to 48 inches, very pale brown (lOYR 7/8) silt loam; 
common, fine, distinct mottles of brownish yellow 
(lOYR 6/6) ; weak, very fine, subangular blocky 
structurei friable; common roots; few black (N 
2/0) concretions; neutral. 

C-48 to 60 inches, grayish-brown (2.5Y 5/2) stratified silt 
loam and loam; massive (structureless); friable; 
neutral. 

The A horizon is dark brown (lOYR 4/3) in some places. 
The C horizon contains stratified loam, silt loam, sandy 
loam, and light silty day loam. Through the entire p-rofile, 
the range in reaction is from medium acid to moderately al
kaline. 

The Lobdell soils in this county are mo-re alkaline than is 
typical for the series. 

The Lobdell soils are the moderately well drained mem
bers of the drainage sequence that includes the well drained 
Chagrin soils, the somewhat poorly drained Shoals soils, the 
poorly drained Wayland soils. and the very poorly drained 
Sloan soils. Th€ Lobdell soils are generally next to the 
Shoals soils and the Chagrin soils. They contain less clay 
throughou~ the profile than do the Glenford soils. 

Lobdell silt loam, alkaline phase (Le) .-This soil 
occurs as narrow bands, primarily along the Tuscara
was River and Little Sandy Creek. 

Included with this soil in mapping were slightly 
higher areas of sandy soils. Also included in the map
ping, in the lower areas, were areas of the somewhat 
poorly drained Shoals soils and, in the higher areas, 
were areas of the well-drained Chagrin soils. 

Flooding is the major limitation to the use of this 
soil for farming and for nonfarm purposes. (Capability 
Unit IIw~5; woodland suitability group lol) 

Loudonville Series 
The Loudonville series consists of moderately well 

drained and well drained, nearly level to very steep 
soils that occur mainly in the south-central part of 
the county. These soils formed in silt loam or loam 
glacial till underlain by sandstone and siltstone. 

In a typical profile the surface layer is dark
brown and yellowish-brown silt loam about 6 inches 
thick. The subsoil is about 22 inches thick. To a depth 
of about 14 inches, it is yellowish-brown and dark 
yellowish-brown silt loam. Below this, and extend
ing to a depth of 23 inches, is dark yellowish-brown 
and dark-brown loam. The lower part of the subsoil 
is about 5 inches of dark yellowish-brown gravelly 
sandy loam. At a depth of about 28 inches is sand
stone bedrock that is fractured and creviced in the 
uppermost 8 to 12 inches; brown loamy sand and 
dark yellowish-brown sandy · loam fill the crevices, 
and roots penetrate the crevices. 

The Loudonville .soils have a moderately deep root 
zone and low to medium available moisture capacity, 
Permeability is moderate in the subsoil. Water pene
trates the fractured sandstone. These soils dry out 
rapidly in spring, and they are draughty in midsum
mer. 

The Loudonville soils are moderately extensive 
in this county. The gently sloping and sloping soils 
are used for cultivated crops, but the steeper soils are 
pastured or wooded. 

Typical profile of Loudonville silt loam, 6 to 12 
percent slopes, in an old meadow in Sugar Creek Town
ship, section 29, T. 11 N., R. 10 W.: 

Al-0 to 2 inches, dark-brown (lOYR 4/3) silt loam with 
streaks and zones of very dark grayish brown 
(10YR S/2) along roots; weak, fine, crumb struc
ture; friable; common small fragments of sand
stone; abundant roots; strongly a.cidi clear, wavy 
boundary. 

A2-2 to 6 inches, yellowish-brown (lOYR 5/4) silt loam; 
weak, -fine, subangulal' blocky structure; friable; 
abundant roots; common small :fragments of sand
stone; very strongly add; abrupt, smooth bound
ary. 

B1-6 to 10 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, medium, subangular blocky structure; fria
ble; common roots; discontinuoU£ grayish coats of 
silt on ped surfaces that indicate the removal of 
the clay; many small stone::i; very strongly acid; 
clear, wavy boundary, 

B2H-10 to 14 incites, dark yellowish-brown (lOYR 4/4) 
silt loam; moderate, medium, subangular blocky 
structure; moderately firm j common roots; thin 
discontinuous clay coats at and in structure 
breaks; many small atones; very strongly acid; 
gradual1 wavy boundary. 

B22t-14 to 19 incites, dark yellowish-brown (lOYR 4/4) 
loam; moderate, medium and coarse, subangular 
blocky structure; moderately firm; few roots; thin 
discontinuous clay films; common pebbles and 
small stones; very strongly acid; gradual, wavy 
boundary. 

B23t-19 to 23 inches, dark-brown (lOYR 4/3) loam; weak, 
medium, subangular blocky structure; friable; few 
roots; thin patchy clay films; common pebbles and 
small stones ; very strongly acid; abrupt, smooth 
boundary. 

IIB3-23 to 28 inches, dark yellowish-brown (!OYR 4/4) 
gravelly sandy loaril; massive (structureless); 
friable; disintegrated sandstone material sur
rounding many rock fragments that show horizon
tal bedding; very strongly acid; clear, smooth 
boundary. 

IIR----28 to 56 inches, fractured, stratified sandstone in beds 
2 to 5 inches thick. Variable disintegration of 
sandstone to brown (10YR 5/3) loamy sand and a 
few planes Ol' strata of dark yellowish-brown 
(10YR 4/4) sandy loam; roots penetrate the frac
tured rock to bottom of cut. 

The A horizon ranges from 2 to 20 inches in thickness. 
The B horizon is yellowish brown (lOYR 5/6) or dark 
brown (7.5YR 4/4) in some places, Texture of the Bl and 
B2t horizons includes light silty clay loam. The B2t horizon 
ranges from 10 to 20 inches in thickness, but it averages 
about 15 inches. Reaction is strongly acid or very strongly 
acid in the B horizon. From 20 to 70 percent of the lower B 
horizon and the R horizon consists of coarse fragments. 
Depth to bedrock ranges from 20 to 40 inches. 

The Loudonville soils are commonly next to the WElll 
drained Gilpin1 Muskingum, and Wooster soils and the mod
erately well drained Canfield soils. The Loudonville soils are 
shallower to sandstone bedrock than the Wooster soils, and 
unlike those soils, they do not have a fragipan. Loudonville 
soils formed in glacial till over bedrock, but the Gilpin and 
Muskingum soils formed· in ·residuum from sandstone and 
siltstone bedrock. 

Loudonville silt loam, 2 to 6 percent slopes (LoB).
This soil occurs on high ridges and hllltops, in areas 
that vary in size and shape. It is well drained. 

CDF013468 



STARK COUNTY, OHIO 117 

Included with this soil in mapping were a few 
areas of moderately well drained nearly level Loudon
ville soils that are too small to map separately; these 
soils are grayer in the subsoil, and generally are deep
er to bedrock than this soil. Also included in the map
ping were small areas of the well-drained Muskingum 
and Gilpin soils. 

A moderate hazard of erosion is the major limi
tation to the use of this soil for cultivated crops. Shal
lowness to bedrock is a limitation for some nonfarm 
uses. ( Capability unit Ile--4; woodland suitability 
group 2ol) 

Loudonville silt loam, 6 to 12 percent slopes (LoC).
This soil occurs mainly on the upper slopes of hill
sides, but in some places it is in elongated areas on 
ridgetops. Most areas are 10 to 40 acres in size, and 
the slopes generally are no more than 500 feet long. 
This soil has the profile described as typical for the 
Loudonville series. Runoff is rapid from this soil. 

Included with this soil in mapping were areas 
of the well-drained Muskingum and Gilpin soils that 
are generally shallower to bedrock than the Loudon
ville soils. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope and shallowness to bedrock are limitations for 
nonfarm uses. ( Capability unit IIIe--1 ; woodland suit
ability group 2ol) 

Loudonville silt loam, 6 to 12 percent slopes, mod
erately eroded (LoC2).-This soil occupies convex areas 
on ridgetops and on the lower parts of long slopes. It 
has a lighter colored, thinner surface layer than that 
described as typical for the series. There are many 
pebbles and fragments of sandstone on the surface. 
Because of past erosion, this soil is very low in organ
ic-matter content and has low available moisture ca
pacity. 

Included with this soil in mapping were spots of 
severely eroded soils in which shallow gullies have 
formed. Also included in mapping were areas of mod
erately well drained Loudonville soils that are not so 
brown as this soil and that contain gray mottles in 
the subsoil. Other inclusions were small areas of the 
well-drained Muskingum and Gilpin soils. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope and shallowness to bedrock are limitations to 
use for many nonfarm purposes. (Capability unit 
IIIe-1; woodland suitability group 2ol) 

Loudonville silt loam, 12 to 18 percent slopes (LoD).
This soil occupies elongated strips around hillsides 
and along small drainageways. Most areas are 10 to 
20 acres in size. Because runoff is very rapid, the 
hazard of erosion is very severe. 

Included with this soil in mapping were small 
areas of the well-drained Muskingum and GHpin soils. 

A very severe hazard of erosion limits the use of 
this soil for cultivated crops. The slope and depth to 
bedrock are limitations for most nonfarm uses. ( Ca
pability unit IVe--3; woodland suitability group 2ol) 

Loudonville silt loam, 12 to 18 percent slopes, mod
erately eroded (Lo02).-This soil is on hillsides. Most 
areas are 10 to 40 acres in size. This soil has a surface 

layer 2 to 4 inches thick. It has more stone fragments 
on the surface than the uneroded Loudonville soils. 
Past erosion has lowered the available moisture capac
ity and the organic-matter content of this soil. 

Included with this soil in mapping were small 
areas of severely eroded soils in which small gullies 
and a few deep gullies have formed; bedrock is com
monly visible at the bottom of the deep gullies. Also 
included in mapping were small areas of the well
drained Muskingum and Gilpin soils. 

A very severe hazard of erosion is the major 
limitation to the use of this soil for cultivated crops. 
The slope, droughtiness, and shallowness to bedrock 
are limitations to nonfarm uses. ( Capability unit 
IVe-3; woodland suitability group 2ol) 

Loudonville silt loam, 18 to 25 percent slopes, mod
erately eroded (LoE2).-This soil occupies the upper 
part of wooded hillsides. The slopes are slightly con
cave and are seldom more than 500 feet long. Most 
areas range from 10 to 30 acres in size. Erosion is 
a very severe hazard. 

Included with this soil in mapping were spots 
and small areas of moderately eroded soils that have 
more fragments of stones on the surface and a thinner 
surface layer than this soil. Also included in mapping 
were small areas of the Muskingum and Gilpin soils. 

This soil is too steep for cultivated crops, and 
very severe erosion is a continuous hazard. The slope 
and droughtiness are limitations to use for hay and 
pasture. The slope is the dominant limitation for 
nonfarm uses. (Capability unit IVe-3; woodland suit
ability group 2rl) 

Loudonville silt loam, 25 to 35 percent slopes, mod
eTately eroded (LoF2) .-This soil is not extensive in 
this county. It occurs on hillsides and occupies elon
gated areas 5 to 10 acres in size. This soil has lost 
much of its original surface layer through erosion. 

Included with this soil in mapping were some 
areas of very steep Loudonville soils. Also included in 
maoping were some eroded spots in which shallow 
gullies and a few deep gullies have formed; sandstone 
bedrock is visible in the bottom of the deep gullies. Oth
er inclusions were small areas of the Muskingum and 
Gilpin soils. 

Steep slopes and a severe hazard of erosion are 
the major limitations to most uses of this soil. (Capa
bility unit VIe-3; woodland suitability vroup 2rl) 

Loudonville-Urban land complex, undulating (LuB) .
This complex consists of areas of relatively undisturbed 
Loudonville soils and of areas where the soil mate
rial has been disturbed by cutting and filling. Slopes 
range from 2 to 6 percent. Areas of this complex are 
well drained or moderately well drained. Sandstone 
bedrock is dominant in this complex, but shale is at a 
depth of 20 to 40 inches in places. Water moves through 
the soil at a moderate rate in areas underlain by sand
stone, but it moves at a slow rate in areas where the 
bedrock is shale. 

Shallowness to bedrock is a limitation to use of 
this complex. In areas underlain by sandstone, pol
lution of ground water is a danger where septic tanks 
have been installed. (Capability unit not assigned; 
woodland suitability group 2ol) 
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Loudonville-Urban land complex, rolling (LuC).-This 
complex occurs mainly in south Canton. In about 75 
percent of this complex the soil material has been 
so severely altered that the soil profile cannot be 
recognized. Bedrock of sandstone and shale is at a 
depth of 20 to 40 inches, but sandstone is dominant. 
Except in areas underlain by shale, water moves read
ily through the soil material. 

On this complex, surface runoff is rapid, and the 
hazard of erosion is very severe in areas that have 
been used for construction. Shallowness to bedrock 
makes excavation difficult and limits the use of this 
complex for septic tank filter fields. (Capability unit 
not assigned; woodland suitability group 2ol) 

Luray Series 

The Luray series consists of very poorly drained, 
level and nearly level, dark-colored soils. These soils 
occupy level areas on broad valleys cut by small 
streams and areas in depressions and drainageways 
on uplands in the glaciated part of the county. They 
formed in silt and some clay and sand deposited by 
water. 

A cultivated Luray soil has a very dark gray 
silty clay loam surface layer about 11 inches thick. 
The subsoil, about 27 inches thick, is gray and dark
gray silty clay loam mottled with strong brown, dark 
reddish brown, yellowish red, and dark brown .. The 
underlying material is gray loam mottled with strong 
brown and light olive brown in the uppermost 10 in
ches and is dark yellowish-brown silt loam mottled 
with gray below. 

The Luray soils have a deep root zone in drained 
areas. Available moisture capacity is h;gh. Permea
bility is moderately slow in the subsoil. These, soils have 
a seasonal high water table for long periods, and un
less adequately drained, they are slow to dry out in 
spring. 

The Luray soils are not extensive in this county. 
Drained areas are used for crops, and undrained areas 
are wooded or pastured. 

Profile of a Luray soil that has a silty clay loam 
surface layer in an area of Luray silt loam, in crop
land in Peny Township, section 24, T. 10 N., R. 9 W. 
(analytical data in table 10): 

Apl-0 to 8 inches, very dark gray (lOYR 3/1) silty clay 
loam; weak, fine and medium, granular structure; 
friable; abundant roots; slightly acid; clear, wavy 
boundary. 

Ap2-8 to 11 inches, very dark gray (lOYR 3/1) silty clay 
loam; :moderate, medium, subangular blocky struc
ture; friable; abundant rooUI; slightly acid; 
abrupt, .smooth boundary. 

B2ltg-ll to 13 inches, gray (10YR 5/1) silty clay loam; 
common, medium, distinct mottles of strong brown 
(7.5YR 5/6) and dark reddish brown (5YR 3/4); 
mod€ra te, medi.um, subangular blocky structure; 
firm; abundant roots; slightly acid; clear, wavy 
boundary. 

R22tg-13 to 15 inches, dark-gray (lOYR 4/1) silty clay 
loam; common, medium, distinct mottles of yellow
ish red (5YR 4/6) and dark br_own (7.5YR 4/4); 
weak, coarse, orismatic structure that breaks to 
wea,k, medium, -subangular blocky structure~ firm; 
common roots; thin very patchy clay films on ver-

ti cal ped faces; slightly acid; gradual, wavy 
boundary. 

B23tg-15 to 23 inches, dark-gray (lOYR 4/1) silty clay 
loam: common, medium, distinct mottles of dark 
brown (7,5YR 3/2) and strong brown (7.5YR 5/6); 
weak, coarse, prismatic structure that breaks to 
weak, coarse, angular blocky structure j firm; occa
sional rootsi medium, patchy, dark-gray (N 4/0) 
day films on horizontal and vertical ped faces; 
slightly acid; gradualt wavy boundary. 

B24tg-23 to 30 inches, gray (5Y 5/1) silty clay loam; com
mon, medium, prominent mottles of yellowish red 
(5YR 4/6) and strong brown {7.5YR 5/6); weak, 
coarse, prismatic structure that breaks to weak, 
coarse, angular blocky structure; :firm; occasional 
roots; medium, patchy, dark-gray (N 4/0) clay 
films on horizontal and -vertical ped faces; neutral; 
clear; wavy boundary. 

B3tg-30 to 38 inches, dark-gray (lOYR 4/1) silty clay 
loam; common, medium 1 distinct mottles of strong 
brown (7.5YR 5/8); weak, couse, angular blocky 
structure; friable; occasional roots; thin, patchy, 
light-gray (2.5Y 7 /2) silt coatings, primarily on 
vertical ped faces; thin patChy clay films on verti
cal faces; few pebbles of sandstone; neutral; clear, 
wavy boundary. 

IICl-38 to 48 inches, gray (5Y 5/1) loam; common, med
ium, prominent mottles of strong bxown (7.5YR 
5/6) and light olive brown (2.5YR 5/4); massive 
(structureless); friable; occasional roots; medium, 
continuous, very dark gray (N 3/0) clay flows in 
old root channels; many pebbles as much ~s 1 inch 
in diameter; much disintegrated grayish and 
brownish sandstone; neutral; gradual, wavy 
boundary. 

IICZ--48 to 60 inches. dark yellowish-brown· (lOYR 4/4) silt 
loam; many, medium, distinct mottles of gray (5Y 
5/1); massive (structureless} i friable; occasions.I 
roots; medium patchy clay films on horizontal ped 
faces; few fine pebbles; neutral. 

In most places the A horizon is silt loam. It ranges from 
11 to 15 inches in thickness. The Ap horizon incfo.des very 
dark grayish brown (lOYR 3/2) in some places. The B2tg 
horizon ranges from heavy silt loam to silty clay loam and 
clay loam. Coarse fragments in the lower part of the solum 
make up 1 to 10 percent of the soil mass. Depth to calcar
eous material is more than 50 inches. The C horizon is dom
inantly stratified silt loam, loam, and thin layers consisting 
of sand and some gravel, and in some places, glacial till. 

The Luray soils are the very poorly drained members of 
the drainage sequence that includes the poorly drained 
Sebring soils, the somewhat poorly drained Fitchville soils! 
the moderately well drained Glenford soils, and the wel 
drained Mentor soils. The Luray soils commonly are adja
cent to the Sebring and Fitchville soils. 

Luray silt loam (0 to 2 percent slopes) (Ly).-This 
soil occupies long, narrow strips, 5 to 10 acres in size, 
along drainageways throughout the glaciated part of 
the county. It also occurs in fairly round areas in low 
basins where some material is deposited from sur
rounding areas. This soil has a profile similar to the 
one described for the series except that it has a silt 
loam surface layer. It is subject to flooding and pond
ing, is soft when wet, and has unstable underlying 
material. 

Included with this soil in mapping were areas of 
a Luray soil that has a silty clay loam surface layer. 

Excessive wetness and a seasonal high water 
table are limitations to use of this soil for most pur
poses. Drained areas can be used for crops. ( Capa
bility unit Tiw-6; woodland suitability group 2wl) 
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Luray Series, Gravelly Subsoil Variant 
In this county the gravelly subsoil variant of 

the Luray series is similar to typical Luray soils but 
is underlain by gravelly material at a depth of 25 to 
40 inches. 

The profile of the gravelly subsoil variant of 
the Luray series has a plow layer of very dark gray 
silty clay loam about 8 inches thick. The subsoil, about 
26 inches thick, is dark-gray and gray silty clay loam 
mottled with light olive brown, olive yellow, and dark 
gray in the uppermost 10 inches. Below this, it is light 
olive-brown and yellowish-brown silt loam mottled 
with gray, olive gray, very dark gray, light olive 
brown, and light brownish gray. To a depth of about 
44 inches, the underlying material is dark yellowish
brown gravelly loam mottled with grayish brown 
and gray. Below this is light brownish-gray very 
gravelly sandy loam. 

Profile of a gravellv subsoil variant of the Lu
ray series that has a silty clay loam surface layer in 
an area of Luray silt loam, gravelly subsoil variant, 
in Lake Township, section 20, T. 12 N., R 8 W.: 

Ap-0 to 8 inches, very dark gray (10YR 3/1) silty clay 
loam; moderate, fine and very fine, subangular 
blocky structure; slightly firm when moist, slightly 
plastic when wet; abundant roots; neutral; 
abrupt, smooth boundary. 

B21tg-8 to 11 inehes, dark-gray {5Y 4/1) silty clay 1oam; 
few, medium1 distinct mottles of light olive brown 
(2.5Y 5/4); moderate, mediumt subangular blocky 
structure; slightly plastic when wet; common 
roots; medium continuous clay films on ped faces i 
slightly acid; clear> wavy boundary. 

B22tg-11 to 18 inches, gray (5Y 5/1) silty clay loam: 
many, medium> distinct mottles of light olive 
brown (2.5Y 5/4) olive yellow (2.5Y 6/6), and 
dark gray (5Y 4/1); moderate, medium and coarse, 
subangular blocky structure; slightly plastic when 
wet; few roots~ medium discontinuous cby films on 
ped faces; slightly acid; cleart wavy boundary. 

B23tg-18 to 28 inches. light olive.-brown (2.5Y 5/6) silt 
loam; many, medium, distinct mottles of gray { 5Y 
5/1), olive gray (5Y 5/2), and very dark gray 
(lOYR 3/1) j weak, coarse, angular blocky struc
ture; frlabl.e; few roots; meiiium clay :flows in root 
channels; thick dark-gray clay coatings in seams· 
few rounded pebbles; s1ightly acid; gradual, wavy 
boundary. 

B3tg-28 to 34 inches, yellowish-brown (lOYR 5/6) silt 
loamj many, medium, distinct mottles of gray (5Y 
5/1), light olive brown (2.5Y 5/4), and light brown
ish gray (2.5Y 6/2); weak, coarse, a.ngula:r blocky 
structure; friable; few roots: clay enriched nod
ules as much as 2 inches in diameter; thick contin
uous clay films on vertical ped faces; 10 percent 
coarse fragments; neutral; clear, wavy boundary. 

I!Cl-34 to 44 inches, dark yellowish-brown (lOYR 5/6) 
gravel1y loam; many, medium, distinct mottles of 
grayish brown (2,5Y 5/2) and gray (N 5/0) ; very 
weak, thick, platy structure; friable; few roots; 40 
percent gravel, by volume; neutral; clear, wavy 
boundary. 

IIC2-44 to 60 inches, light brownish-gray (lOYR 6/2) very 
gravelly sandy loam; massive (structureless); 
loose; 70 percent coarse fragments; neutral. 

In most places the A horizon is silt loam. Depth from the 
surface to the gravelly material ranges from 25 to 40 
inches. Reaction of the B2 horizon is medium acid in some 
places. 

Luray silt loam, gravelly subsoil variant (Lz).-This 

soil occurs in nearly level and slightly depressed areas 
on outwash plains and along small streams. Except that 
it has a silt loam surface layer, this soil has a profile 
similar to the one described as typical for the gravel
ly subsoil variant of the Luray series. This soil is soft 
when wet, but the underlying gravelly material is 
stable. 

Included with this soil in mapping were areas 
of the gravelly subsoil variant that have a silty clay 
loam surface layer. Also included in mapping were 
areas that have only 6 to 10 inches of dark-colored 
material on the surface. This Luray soil is commonly 
next to areas of the Weinbach soils, and small areas 
of Weinbach soils were included in mapping. 

Excessive wetness is the major limitation to the 
use of this soil for most purposes. Drained areas are 
suited to cultivated crops. (Capability unit IIw-6; 
woodland suitability group 2wl) 

Made Land 
Made land (Ma) consists of nearly level areas that 

have been filled with gravelly and sandy soil material 
from adjacent terraces and with bricks, cinders, con
crete, wood, and other debris. About 75 to 90 percent 
of these areas have been used for residential and light 
industrial developments. In more than 90 percent of 
each area, the original surface layer, consisting of al
luvium, has been covered by 3 feet or more of fill mate
rial. (Capability unit VIIIs-1; woodland suitability 
group not assigned) 

Mentor Series 
The Mentor series consists of well-drained, level 

to moderately steep soils on terraces and outwash 
plains. These soils formed in sediments deposited by 
water. 

In a typical profile the plow layer is dark grayish
brown silt loam about 8 inches th;_ck. The subsoil, 
about 36 inches thick, is dark yellowish-brown silt 
loam in the uppermost 10 inches. Below this, and ex
tending to a depth of 35 inches, is dark-brown light 
silty clay loam. The lower part of the subsoi\ is 9 in
ches of dark-brown and yellowish-brown silt loam. 
The underlying material is yellowish-brown loam. 

The Mentor soils have a deep root zone and high 
availab1e moisture capacity. Permeability is moder
ate or moderately rapid in the subsoil. 

These soils are not extensive in this county. Most 
of the acreage is used for cultivated crops. 

Typical profile of Mentor silt loam, 6 to 12 per
cent slopes, in a meadow in Plain Township, section 
10, T. 11 N., R. 8 W.: 

Ap-0 to 8 inches, dark grayish-brown (10YR 4/2) si1t 
loam; moderate, fine, granular strueture; friablej 
abundant rootsj neutral; ahrupt, smoo+h boundary. 

B1-8 to 11 inches dark yellowish-brown (10YR 4/4) silt 
loam; weak, thick, platy structure that breaks to 
weak, -fine and very fine, .subangular blocky struc
ture; friable; common roots; medium acid; grad
ual, wavy boundary. 

B21t-ll to 18 inches, dark yellowish-brown (lOYR 4/4) 
silt loam; moderate, medium, subangular blocky 
structure; friable; common roots; thin, patchy 
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clay filma on -ped faces and thin clay films in pores 
and voids; strongly acid; gradual, wavy boundary. 

B221-18 lo 31 inches, dark-brown (7.5YR 4/4) light silty 
clay loam; reddish-brown (5YR 4/4) coatings on 
som€ ped faces; moderate, medium, subangular 
blocky structure ; friable; common roots ; thin. con
tinuous clay films on ped surfaces; strongly acid; 
gradual, wavy boundary. 

B23t-31 to 35 inches, dark-brown (7.5YR 4/4) light silty 
clay loam; weak, medium and coarse1 subangular 
blocky structure; friable; :few, fine, distinct mot
tles of pale brown (l0YR 6/2) i daY. seatns sur
rounded by rinds of strong brown ( 7.5YR 5/8); 
thin continuous clay films on ped surfaces; medium 
films in voids and pores; few roots; strongly acid; 
gradual, wavy boundary. 

B3-35 to 44 inchesi dark-brown (7.5YR 4/4) and yellow
ish-hrown (lOYR 5/6) silt loam; massive (struc
tureless); friable; discontinuous, light-gray (lOYR 
7 /1) clay seams with layered rinds of pale brown 
(lOYR 6/3) and strong brown (7.5YR 5/8); thin, 
dark-bro'Wll (7,5YR 3/2) day films in voids and 
pores j few roots ; strongly acid ; gradual, wavy 
boundary. 

C-44 to 50 inches, yellowish-brown (lOYR 5/6) loam; mas
sive (structureless); slightly firm; no roots; few 
light brownish-gray (2.5Y 6/2) clay seams with 
brownish-yellow (l0YR 6/6) rinds; very few, med
ium, dark-brown (7.5YR 3/2) clay fillings in voids 
and pores; strongly acid. 

The solum ranges from 40 to 60 inches in thickness. In 
some places the B horizon includes loam or very fine sandy 
loam. In the B2 horizon the matrix includes yellowish 
brown and the clay content ranges from 22 to 30 percent. 
Reaction ranges from slightly acid to very strongly acid in 
the B horizon and from strongly acid to slightly acid in the 
C horizon. Depth to calcareous material is more than 60 
inches. 

The Mentor soils are the well drained members of the 
drainage sequence that includes the moderately well drained 
Glenford soils, the somewhat poorly drained Fitchville soils1 

the poorly drained Sebring soils, and the very poorly 
drained Luray soils. The Mentor soils are adjacent to the 
G1enfo:td soils and to the well-drained Chili and Wheeling 
soils. They formed in silty and some sandy material, 
whereas the Chili and Wheeling soils are underlain by 
gravelly and sandy material. 

Mentor silt loam, 0 to 2 percent Hlopes (MeA).-This 
soil occupies elongated areas between the higher ly
ing Chili soils and the Glenford soils on stream ter
races and in lake-laid deposits. Its surface layer is 
thicker than that in the profile described as typical 
foT the series. This soil is susceptible to crusting. Gra
vel commonly occurs at a depth of a little more than 
4 feet. 

Included with this soil in mapping, in spoon
shaped depressions and in small drainagewavs, were 
small areas of the somewhat poorly drained Fitchville 
soils. 

This soil is well suited to cultivated crops. Limi
tations to farming and to most nonfarm uses are few 
or none. (Capability unit I-1; wodland suitability 
group lol) 

Mentor silt loam, 2 to 6 percent slopes (Me Bl .-This 
soil is in rounded areas on stream terraces and in areas 
of water-laid deposits. In some places, on low rises 
near terraces and outwash plains, glacial till underlies 
a thick layer of silt. Seams of gravelly material are 
common bel.ow a deuth of 4 feet. 

Included with this soil in mapping, in small drain-

ageways, were small areas of the somewhat poorly 
drained Fitchville soils. 

On this soil, surface runoff is rapid and the ha
zard of erosion is moderate in cultivated areas. Limi
tations for nonfarm uses are few. (Capability unit 
IIe-1; woodland suitability group lol) . 

Mentor silt loam, 6 to 12 percent slopes (MeC).-Th1s 
soil occupies crescent-shaped areas that occur at the 
head of small drainageways, and it is also in areas 
on the side slopes of drainageways that contain Fitch
ville soils. It has the profile described as typical for 
the Mentor series. Runoff is very rapid. 

Included with this soil in mapping were small areas 
of the well-drained, gravelly Chili soils. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope limits use for nonfarm purposes. (Capability 
unit IIIe-5; woodland suitability group lol) 

Mentor silt loam, 12 to 18 percent slopes (MeD) .
This soil occupies short slopes along valley walls below 
the well-drained, gravelly Chili soils. In some areas 
g'lacial loam till is below a depth of 42 inches. 

Included with this soil in mapping was a small 
acreage of moderately eroded Mentor soils. Also in
cluded in mapping were small areas of the well-drained 
Chili soils. 

A very severe hazard of erosion is the major limi
tation to the use of this soil for cultivated crops, and 
erosion is difficult to control. The slope is the main limi
tation for most nonfarm uses. (Capability unit IVe-1; 
woodland suitability group lol) · 

Montgomery Series 
The Montgomery series con.sists of verv poorly 

drained, dark-colored, nearly level soils in low-lying 
areas throu1rhout the vlaciated part of the cou11tv. 
These soils formed in silty clay and clay material of 
Wisconsin age. 

In a typical profile the surface layer is very dark 
g-rayish-brown silty clay loam about 5 inches thick. 
Below this is a layer of black silty clay about 4 inches 
thick. The subsoil, about 3/l inc.hes thick. is verv dark 
ITTay and gray silty clay that is very sticky and plas
tic when wet. The underlying material is gray, mild
ly alkaline or model'ately alkaline silty clay loam mot
tled with olive. 

The Montgomery soils have a moderately deep 
root zone in most places. The available moistme capac
ity is high within the root zone. Permeability is very 
slow in the subsoil. The water table is at or near the 
surface in winter and late in spring. 

These soils are not extensive in this county. but 
areas that have been. drained are used mainly for cul
tivated crops. Undrained areas are pastured or wood
ed. 

Tvoical Profile of Mont<>'omerv silty clay loam, in 
a meadow in Washington Township, section 32, T. 18 
N., R. 6 W. (analytical data in table 10): 

Al-0 to 5 inches, very dark grayish~b:rown (lOYR 3/2) 
silty elay loam; moderate, very fine, subangular 
blocky structure: firm; abundant roots; slightly 
acid; clear, wavy boundary. 
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A&B-5 to 9 inches, black (N 2/1) silty day; strong, fine 
and medium, subangular blocky structure; firm; 
abundant rootsi neuh-al; clear, wavy boundary. 

Bltg-9 to 15 inches, very dark gray (N 3/0) silty day; 
moderate, medium and coarse, subangular blocky 
structure> very plasti.c and sticky when wet, hard 
when dry; occasional roots; neutral; gradual, 
wavy boundary. 

B21tg-15 to 26 inches, gray (N 5/0) silty r:layi moderate, 
medium, prismatic structure that breaks to moder
ate, coarse, subangular blocky structure; very 
plastic and sticky when wet; occasional roots; root 
channels 2 millimeters thick and have rinds of yel
lowish brown (lOYR 5/6) that grade to olive gray 
(5Y 5/2) away from roots; thin continuous clay 
:films on all ped faces and some pressure faces; 
neutral; diffuse, wavy boundary. 

B22tg-26 to 81 inches, gray (N 5/0) silty clay; weak, 
coarse, prismatic structure; very plastic and sticky 
when wet; oc~asional :rootsj yellowish-brown 
(10YR 5/4) grading to olive-gray (5Y 5/2) rinds 2 
to 3 millimeters thick in root channels; thin contin
uous clay films on vertical prism faces;· neutral; 
gradual, wavy boundary, 

B3tg-31 to 42 inches, dark-gray (5Y 4/1) silty clay; mas
sive (structureless) ; very plastic and sticky when 
wet; occasional roots; dark-brown (7.5YR 4/4) 
rinds in root channels; common black (N 2/0) or
ganic stains; neutral; clear, wavy boundary. 

Cg-42 to 60 inches, gray (5Y 5/1) silty clay loam; few, 
fine, faint mottles of olive (6Y 5/3); massive 
(structureless)~ sticky and slightly plastic when 

· wet; no roots; mildly alkaline or moderately alka
line. 

The A horizon includes very dark gray (lOYR 3/1) and 
black in some places, There is a thin, black, mucky surface 
layer in some uneultivated areas, The B2 horizon generally 
is silty clay, hut it is heavy silty clay loam or clay in Home 
places. It ranges from gray {lOYR 5/1) to very dark gray 
(lOYR 4/1) to olive gray {5Y 5/2) in color and from 45 to 
slightly more than 55 percent in clay content. In some 
places the 'R8 and C horizons have thin strata of sandy and 
silty material. Re.action ranges from medium acid to neu
tral in the B horizon, Depth to calcareous material is 40 to 
60 inches. 

The Montgomery soils are the very poorly drained mem
bers of a drainage sequence that includes the poorly 
drained Canadice soils. They are adjacent to the Canadice 
Carlisl.e, and Fitchville soils in many places. The Montgom~ 
ery smls have a more clayey subsoil than the Luray soils. 
Unlike the Wallkill soils, which arc underlain hy muck, the 
Montgomery soils are underlain by mineral soil material. 

Montgomery silty clay loam (O to 2 percent slopes) 
(Mg).-This soil typically occupies depressions in val
leys_ and swales and drainageways on uplands. It is 
subJect to occasional flooding in spring in areas along 
the larger streams. Water is ponded in the swales 
and drainageways during long wet periods. 

Included with this soil in mapping were areas of 
soils that have a silty clay and clay surface layer 
and are more sUcky than this soil. Also included in 
the mapping were small areas of soils that have 4 to 
10 inches of muck on the surface and areas where the 
dark colored soil material is less than 10 inches thick. 
Other inclusions were small areas of the Wallkill soils 
and, on low rises, areas of the light-colored, some
what poorly drained Fitchville soils. 

Excessive wetness is the major limitation to the 
use of this soil for most purposes. (Capability unit 
IIIw-6; woodland suitability group 2wl) 

Muskingum Series 
The Muskingum series consists of well-drained, 

gently sloping to very steep soils that occur in the 
unglaciated southern part of the county. These soils 
formed on sandstone, siltstone, and shale. 

In a typical profile the plow layer is brown silt 
loam about 7 inches thick. To a depth of ahout 23 
inches the subsoil is yellowish-brown silt loam. Below 
this is a layer of yellowish-brown fine sandy loam that 
is about 50 percent stone fragments. Beds of fractured 
sandstone and siltstone are at a depth of about 29 
inches. 

The Muskingum soils have a moderately deep 
root zone in most places. The available moisture capac
ity is low. Permeability is moderately rapid. 

These soils are extensive in the southern part of 
the county. They are used primarily for pasture and 
trees. 

A typical profile of Muskingum silt loam, 6 to 
12 percent slopes, in an aband.oned meadow in Sandy 
Township, section 17, T. 17 N., R. 7 W. (analytical 
data in table 10): 

Ap--0 to ·7 inches, brown (lOYR 4/3) silt loam; weak, fine, 
crumb structure; very friable; abundant roots; 5 
percent skeletal material, by volume; strongly 
acid; abrupt, smooth_ boundary. 

Bl-7 to 12 inc.hes, yellowish-brown (lOYR 5/4) silt loam; 
weak, fine and medium, subangular blocky struc
ture; friable; common roots: 10 pel'cent channery 
fragments, by volume; very strongly acid; diffuse, 
wavy boundary, 

B2-12 to 17 inches, yellowish-brown (lOYR 5/4) silt loam; 
weak, medium, subangular blocky structur~; fria
blc; patchy, thin accumulation of clay on upper 
surfaces of some sandstone fragments i 15 percent 
channery fragments, by volume; common roots; 
very strongly acidj diffuse, wavy boundary. 

Bt{-17 to 23 inches, yellowish-brown (lDYR 5/4) channery 
silt loam; weak, coarse, subangular blocky struc
ture; friable; thin accumulation of clay on upper 
side of weathered stone fragments; 30 percent 
channery fragmentst by volume; fe"'-'-' -roots, very 
strongly acid; gradual, wavy boundary. 

C..-2.1 to 29 inches, yellowish-brown (lOYR 5/4) very chan
nery fine sandy loam; ,•..-eak, medium, subangular 
blocky structure; friable; thin clay films in some 
pores; 50 percent channery fragments, by volume; 
few roots; very strongly acid; clear, wavy boun
dary. 

R-29 to 33 inches, very pale brown (lOYR 6/3) beds of 
sandstone and siltstone 1 or 2 inches thick; frac
tures are 6 inches deep; vertical and horizontal 
cracks filled with soil material; no roots. 

In uncultivated areas there is an Al horizon 1 to 4 inches 
thick and an A2 horizon 3 to 6 inches thick. The B horizon 
includes loam in some places, and it is yellowish brown 
(IOYR 6/4 to 6/6), dark yellowish brown (lOYR 4/4), or 
strong brown (7.5YR 5/6). The matrix of the B2 and B3 ho
rizons ranges from yellowish brown {lOYR 5/4) to brown 
(7.5YR 4/4). The combined thickness of the Bl1 B2, and B3 
horizons is 16 to 24 inches. Depth to bedrock ranges from 20 
to 36 inches. Thin beds of sandstone, siltstone, and some 
shale occur at a depth of 20 to 36 inches. 

The Muskingum soils are near or adjacent to the moder
ately well dra)ned Tilsit soils and the well drained Wellston 
and Dekalb soil,:;. The Musking-um soils are less clayey in 
the subsoil than the nearby Gilpin soils. They are deeper to 
bedrock and contain fewer stones than the Weikert soils. 

Muskingum silt loam, 2 to 6 percent slopes (MsB).
This soil is on ridgetops, and in high benchlike areas, 
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and in many places is adjacent to the sandy Dekalb 
and Ramsey soils. Areas are slightly convex, irregu
lar, and small. 

This soil is less droughty than the other Mus
kingum soils in the county. A moderate hazard of 
erosion is a limitation to use for cultivated crops. Use 
for some nonfarm purposes is limited by shallowness 
to bedrock. ( Capabilty unit IIe-4; woodland suita
bility group 3ol) 

Muskingum silt loam, 6 to 12 percent slopes (MsC) .
This soil occurs on the crests of narrow ridgetops and 
on hillsides. It has the profile described as typical for 
the series. 

Included with this soil in mapping were areas of 
moderately eroded Muskingum soils that have more 
stones on the surface and a lighter colored surface 
layer than the uneroded Muskingum soils. Also in
cluded in the mapping were a few small areas of se
verely eroded Muskingum soils that are about 24 in
ches deep to bedrock. This soil commonly is next to 
areas of the Dekalb soils and small areas of those soils 
were included in the mapping .. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. Draught
iness is also a hazard. The slope and shallowness to 
bedrock are limitations for some nonfarm uses. ( Ca
pability unit IIIe-3; woodland suitability group 3ol) 

Muskingum silt loam, 12 to 18 percent slopes (MsD) .
This soil is extensive in the southern half of Osna
burg Township. It occupies elongated areas on hill
sides. These areas vary in width. 

Included with this soil in mapnin')" were areas 
of moderately eroded Muskingum soils that are lighter 
colored and have more stones on the surface than the 
uneroded soils; there are a few gullies 1 to 3 feet 
deep in some places. Also included in mapping, in areas 
where thin strata of clay shale outcrops, were small 
areas of the moderately well drained Keene soils. 

A very severe hazard of erosion and draughtiness · 
are the major limitations to the use of this soil for 
cultivated crops. The slope and shallowness to bedrock 
limit use for most nonfarm purposes. (Capability unit 
IVe-3; woodland suitability group 3ol) 

Muskingum and Gilpin silt loams, 18 to 25 percent 
slopes (MvE) .-This mapping unit consists of Musk
ingum silt loam and Gilpin silt loam that were mapped 
together, though they do not occur too:ether in all 
areas mapped. Any area mav cor>sist of either the 
Muskingum soil or the Gilpin soil. Elsewhere in this 
section, a profile of a Gilpin silt loam is described as 
typical for the Gilpin series. 

The soils in this mapping unit occur as narrow 
strips that follow the contour of hillsides. The Mus
kingum soil generally is adjacent to the Dekalb so Us. 
The Gilpin soil is next to the Keene, Latham, or Wei
kert soils, generally on concave slopes and at the 
base of slopes. 

Included in mapped areas were small areas of 
the Keene and Weikert soils and areas of moderately 
eroded soils. 

A very severe hazard of erosion and the slooe 
are the major limitations to the use of the soils in 

this mapping unit for cultivated crops. Shallowness to 
bedrock and the slope are limitations for most other 
uses. (Capability unit IVe-3; woodland suitability 
group 2rl on north- and east-facing slopes and 3rl 
on south- and west-facing slopes) 

Muskingum and Gilpin silt loams, 18 to 25 percent 
slopes, severely eroded (MvE3).-These soils occur on 
the lower part of hillsides. Any area may consist of 
either the Muskingum soil or the Gilpin soil. These 
soils are shallower to bedrock and have more stones 
on the surface and in the subsoil than is typical of 
either the Muskingum or Gilpin soils. Erosion has 
removed most of the original surface layer from the 
soils in this mapping unit. Shallow gullies are com
mon, and a few deep gullies have formed in some pla
ces. 

Included in mapped areas were small areas of 
Weikert soils. 

The main limitations to the use of the soils in 
this mapping unit for farming are the hazard of ero
sion and the slone. These soils are too steep and 
draughty for cultivated crops. The slope and shallow
ness to bedrock are the ma,i or limitations to use for 
nonfarm purposes. (Capability unit VIe-3; woodland 
suitability grouo 2rl on north- and east-facing slopes 
and 3rl on south- and west-facing slopes) 

Muskingum and Gilpin silt loams, 25 to 35 percent 
slopes (MvF) .-This mapping unit occurs in long, nar
row strips that are on the middle part of hillsides and 
follow the contour of the hill. Any area may consist 
of either the Muskingum soil or the Gilpin soil. The 
profiles of both soils are shallower to bedrock than 
those described as typical for their respectiYe series. 

Included in mapped areas were a few areas of 
moderately eroded and severely eroded Muskingum 
and Gilpin soils in which shallow gullies are fairly 
common. Also included in the mapping were small 
areas of \Veikert soils. 

The soils in this mapping unit are limited in use 
mainly by the slope and the hazard of erosion. ( Capa
bility unit VIe-3; woodland suitability group 2rl on 
north- and east-facing slopes and 3rl on south- and 
west-facing slopes) 

Muskingum and Gilpin silt loams, 35 to 50 percent 
slopes (MvG) .-These soils are in narrow areas that 

. follow the contour of hillsides. Any area may consist 
of either the Muskingum soil or the Gilpin soil, but 
the Muskingum soil is dominant. A few shallow gullies 
have formed in some places. 

Included in mapped areas, where shale outcrops. 
were small areas of the Latham soils. 

A hazard of erosion, draughtiness, and steepness 
are the major limitations to the use of the soils in 
this mapping unit for farming and for nonfarm pur
poses. Because of the slope, the use of machines is 
difficult and dangerous. ( Capability unit VIIe-2; wo?d
land suitability group 2rl on north- and east-facmg 
slopes and 3rl on south- and west-facing slopes) 

Muskingum and Gilpin-Urban land complex, steep 
(MwF).-This complex consists of moderately steep 
and steep Muskingum and Gilpin soils and disturbed 
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l~nd .. Runoff is very rapid from these soils, and ero
s1on ls a very severe hazard. The control of erosion 
is needed during and following construction so as to 
reduce siltation of the streams and storm sewers. 
About one-half of this complex is underlain by sand
stone, and the rest is underlain by shale and siltstone. 
Depth to bedrock generally is 15 to 40 inches, 

T~e. sloi,e and shallowness to bedrock are the maj
or llnntat10ns to the use of these soils. The steeper 
a!eas are mostly wooded. ( Capability unit not as
signed; _woodland suitability group 2rl on north- and 
east-facmg slopes and Srl on south- and west-facing 
slopes) 

Plainfield Series 
The Plainfield series consists of well-drained lev

el to moderately steep soils on terraces and oui;,.,ash 
plains in the northwestern and southeastern parts 
of the county. These soils formed in sand and loamy 
sand deposited by water. 

In a typical profile the plow layer is dark-gray 
loamy sand about 10 inches thick. The subsoil about 
24 inches thick, is brown and reddish-yello~ sand. 
The underlying material is reddish-yellow gravelly 
coarse sand. 

The Plainfield soils have a moderately deep root 
zone. Permeability is rapid in the subsoil and the un
derlying material, and the available moisture capac
ity is low. Water moves rapidly through these soils, 
and they dry out quickly in spring. 

These soils are not extensive in this county. Ex
cept for an area near Bolivar Dam, most of the acre
age is used for crops, The area near the dam is not 
used for farming, because it is subject to flooding when 
the level of water in the lake is high. 

Typical profile of Plainfield loamy sand, 0 to 6 
perc_ent slopes, in an old meadow in Pike Township, 
sect10n 30, T. 9 N., R. 8 W. (analytical data in table 
10): 

Ap-0 to 10 inches, dark-gray (I0YR 4/1) loamy sand; 
weak, medium and fine, subangular blocky struc
ture that breaks t.o single grain (structureless); 
very :friable; abundant roots; strongly acid; 
abrupt, smooth boundary. 

B2-10 to 22 inches, brown (7 .5YR 4/ 4) sand; weak fine 
and medium, subangular blocky structure 'that 
breaks to single grain (structureless); very fria
ble; common roots; few reddish-brown (6YR 4/4) 
nodules of clay as much as ¾ inch in diameter• 
clay bridging between sand grains ; very strongly 
acid; gradual, wavy boundary. 

B3-22 to 34 inches, reddish-yellow {7.6YR 6/8) sand· 
weak, mediumt subangular blocky structw:e thai 
breaks t.o. single grain (structureless); very fria
ble; occas1onal roots; very strongly acid; gradual, 
wavy boundary. 

C-34 to 60 inches, reddish-yellow (7,5YR 6/8) gravelly 
coarse sand; 5ingle grain (st:ructureless) i loose· . 
no roots; strongly acid. ' 

The Ap horizon includes dark brown (7.5YR 3/2) and 
(l0YR 4/3) and dark yellowish brown (lOYR 4/4). The ma•• 
trix of the. B horizon includes strong brown (7.5YR 4/6) 
and yellowish brown (IOYR 5/4 to 5/6) and that of the C 
horizon is y~llowish brown (10YR 5/4.) and pale brown 
(lOYR 6/3) m some places. In the B horizon the content of 
sand ranges from 80- to 90 percent, and in some places the 
lower part contains few to common, strong-brown (7.6YR 

6/6), weakly cemented day nodules ¾ ineh to 2 inches in 
diameter. From 5 to 40 percent of the C horizon consists of 
coarse fragments. Depth to calcareous material is more 
than 60 inches. 

The Plainfield soils are near the well-drained Conotton, 
Chili, Wheeling, and Arkport soils. Unlike the Chili Conot .. 
ton, and Wheeling soils, which have a silt loam or lo~m sur
face layer and subsoil, the Plainfield soils are loamy sand or 
sand throughout. Plainfield soils do not have alternating 
light-colo:red and dark-colored bands as do the Arkport 
soils, and they are generally more droughty than Arkport 
soils. 

Plainfield loamy sand, 0 to 6 percent slopes (PIB),- · 
This soil occupies small areas northeast of Canal Ful
ton, northeast of the Hartville Swamp, east of Bolivar 
Dam, and along Little Sandy Creek north of Waynes
burg. It has the profile described as typical for the 
series, but in areas northeast of the Hartville Swamp, 
its surface layer and subsoil contain more gravel than 
do corresponding layers in the profile described as 
typical. 

Included with this soil in mapping were small 
areas of Wheeling soils. 

Draughtiness is a very severe limitation to the 
use of this soil for farming and for lawns and land
scaping. (Capability unit IVs-1; woodland suitabili
ty group 2sl) 

Plainfield loamy sand, 6 to 12 percent slopes (PIC),
This soil occurs on short, irregularly shaped slopes, 
mainly along streams and drainageways. Most areas 
are northeast of Canal Fulton, east of Bolivar Dam, 
and north of Waynesburg, and they range from 3 to 
10 acres in size. This soil has a lighter colored surface 
layer than that in the profile described as typical for 
the series. In areas northeast of the Hartville Swamp 
its surface layer and subsoil contain more gravel than 
do corresponding layers in the profile described as 
typical. 

Included with this soil in mapping were small 
areas of the gravelly Conotton soils and a few small 
areas of Plainfield soils that have slopes as much as 
18 percent. 

Droughtiness and the hazard of erosion are the 
major limitations to the use of this soil for farming. 
Slope, soil texture, and draughtiness are limitations 
for many nonfarm uses. (Capability unit IVs-1; 
woodland suitability group 2s1) 

Quarries 
Quarries (Ou) consist mainly of areas from which 

sandstone has been mined. Limestone is mined from 
a few small quarries. (Capability unit not assigned; 
woodland suitability group not assigned) 

Rainsboro Series 
The Rainsboro series consists of moderately well 

drained, gently sloping and sloping soils on terraces 
in the southern part of the county. These soils formed 
in silt loam and sandy loam over stratified lacustrine 
deposits of silty clay loam and silty clay. 

In a typical profile the plow layer is dark gray
ish-brown silt loam about 8 inches thick. The subsoil 
is about 40 inches thick. To a depth of about 29 in-
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ches it is yellowish-brown silt loam mottled with pale 
brov',n and strong brown in the lower 12 inches. Be
low this, and extending to a depth of 48 inches, is a 
fragipan that is strong-brown silt loam mottled with 
light brownish gray in the upper part, is dark-brown 
g·ravelly loam mottled with grayish-brown in the mid
dle part, and is dark yellowish-brown gravelly sandy 
loam in the lower part. Coarse fragments of sand
stone and shale make up as much as 40 percent of the 
soil mass in the lower 14 inches of the fragipan. The 
underlying material is yellowish-brown silty clay loam 
mottled with gray. 

The Rainsboro soils have a moderately deep root 
zone above the fragipan. The available moisture capac
ity is medium. Permeability is moderate in the up
per part of the subsoil, moderately slow in the fragi
pan, and slow in the underlying material. These soils 
have a perched water table above the fragipan in 
winter and spring. 

These Rainsboro soils are not extensive in this 
county, but most of their acreage is used for culti
vated crops. 

Typical profile of Rainsboro silt loam, 2 to 6 per
cent slopes, in a cultivated field in Sandy Township, 
section 18, T. 17 N., R. 7 W. (analytical data in table 
10): 

Ap-0 to 8 inches, dark grayish-brown (lOYR 4/2) •llt 
loam; moderate, medium and coarse, granular 
structure; friable; abundant roots; neutral; 
abruptt sn1ooth boundary. 

B21t-8 to 17 inches, yellowish-brown (lOYR 6/6) silt 
loam; moderate, medium, subangular blocky struc
ture; friable; common roots; medium acid; grad
ual, wavy boundary. 

B22t-17 to 29 inches, yellowish-brown (lOYR 5/6) silt 
loam; many, medium, distinct mottles of pale 
brown (lOYR 6/3) and strong brown (7.5YR 5/8); 
moderate, medium and coarse, subangular blocky 
structure; firm; common roots; thin continuous 
clay flows in some root channels and pores; 
strongly acid; cleart wavy boundary. 

Bx1-29 to 34 inches, strong-brown (7.5YR 5/8) silt 
loam; many, medium, distinct mottles of light 
brownish gray (2.5Y 6/2); massive (structure
less) ; brittle; occasional roots; strongly acid; 
clear, wavy boundary. 

IIBx2-34 to 41 inches, dark-brown (lOYR 4/3) gravelly 
loam j many, medium, distinct mottles o:f grayish~ 
brown (2.5YR 5/2); massive (structul'eless); brit
tle; occasional roots; elay bridging between sand 
grains; common black (N 2/0) stains; 80 percent 
coarse fragntents o:f highly weathered sandstone 
and shale; strongly acid; gradual, irregular 
boundary. 

IIBx3-41 to 48 inches, dark yellowish-brown (lOYR 4/4) 
gravelly sandy loam; massive (structureless); 
slightly brittle; no roots; clay bridging between 
sand grains; medium clay films, 3.5 millimeters in 
diameter, in vesicular pores; 40 percent coarse 
fragments of highly weathered sandstone and 
shale; medium acid; clear, smooth boundary. 

l!IC-48 to 60 inches, yellowish-brown (10YR 5/6) silty 
clay loam i common, medium, distinct mottles of 
gray (N 6/0) ; stratified lacustrine sediments of 
silt, clay, and some fine sand; no pebbleSj neutral. 

In some places the B2t horizon includes silty clay loam, a 
hue of 7-5YR, and chromas of 4 and 6. The fraglpan is at a 
depth o:f 22 to 8-0 inches and includes gravelly clay loant in 
some places. The C horizon includes silt loam and silty clay 
in some places. The range in reaction includes very strongly 
acid in the solum and mildly alkaline in the C horizon, 

The moderately well drained Rainsboro soils 0.re the only 
members of this drainage sequence. They are adjacent to 
the model'ately well drained Glenford soils. Rainsboro soils 
have a more dense, compact subsoil than Glenford soils and 
are more gravelly below the subsoil than those soils. 

Rainsboro silt loam, 2 to 6 percent slopes (RaB).
This soil occurs on old alluvial terraces, primarily 
along Pleasant Valley Run in the southeastern part 
of the county. It has the profile described as typical 
for the series, but in some places the fragipan is 
thicker or thinner than that described as typical. The 
fragipan ranges from 10 to 30 inches in thickness. 

Included with this soil in mapping, in drainage
ways and depressions, were small areas of the poorly 
drained Sebring soils. Also included in mapping were 
areas of an unnamed, well-drained soil having slopes 
of 4 to 6 percent and profile characteristics that are 
similar to those of the Rainsboro soils. 

A moderate hazard of erosion limits the use of 
this soil for cultivated crops. Seasonal wetness is a 
limitation for many other uses. ( Capability unit Ile-
2; woodland suitability group 3wl) 

Rainsboro silt loam, 6 to 12 percent slopes (RaC).
This soil occupies elongated strips along small drain
ageways and at the base of hillsides. 

This soil is next to the moderately well drained 
Glenford and Licking soils, and small areas of either 
or both of those soils were included in mapping. Also 
included in mapping were a few moderately eroded 
spots that have more. fragments of sandstone and 
shale on the surface than the surrounding soils. Other 
inclusions were small areas of an unnamed, well
drained soil and some eroded areas in which gullies 
1 to 3 feet deep have formed. 

A severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope and seasonal wetness are limitations for many 
other uses. (Capability unit IIIe-2; woodland suita
bility group 3wl) 

Ramsey Series 
The Ramsey series consists of well-drained, slop

ing to very steep soils that occur in the unglaciated 
southern part of the county. These soils formed in 
material weathered from sandstone. 

The profile of a typical wooded Ramsey soil has 
a thin !aver of partly decomposed leaf litter on the 
surface. Below this the surface layer is gray channery 
sandy loam about 3 inches thick. The subsoil, about 
16 inches thick, is strong-brown channery sandy loam 
in the uppermost 8 inches and is brown very channery 
sandy loam below. At a depth of 19 inches is light
gray and yellowish-brown, fractured, weathered sand
stone that is hard and is very difficult to dig with a 
spade. 

The Ramsey soils have a shallow root zone and 
very low available moisture capacity, Permeability 
is rapid. These soils are very droughty. 

These soils are not extensive in this county. Most 
of the acreage is wooded or pastured. 

Typical profile of Ramsey channery sandy loam, 
18 to 2fi percent slopes, moderately eroded, in wood
land in Sandy Township, section 27, T. 17 N., R. 7 W.: 
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02-½ inch to 0, partly decomposed leaf litter from decid
uous oak and hickory. 

Al-0 to 3 inches, gray (N 4/0) channery sandy loamj ve_ry 
weak, medium, crumb structure that breaks to sm
gle grain (structureless); friable; abundant roots; 
40 percent skeletal material, by volume; extremely 
acid; dear, wavy boundary. 

B2-3 to 11 inches, strong-brown (7.6YR 6/6) channery 
sandy loam; weak, medium, subangular blocky 
structure that breaks to single grain (structure
less); loose and friablej abundant root5; very few, 
thin, patchy clay films; some weak bridging be
tween .sand grains; 50 percent skeletal material, by 
volume; very strongly acid; clear, wavy boundary, 

B3-11 to 19 inches, brown (7.5YR 5/4) very channery 
sandy loam; weak, fine and medium, subangular 
blocky structure that breaks to single grain (struc
tureless); loose and friable; common roots; very 
few clay films; some weak bridging between sand 
grains; 65 perce·nt skeletal material) by volume; 
very strongly acid; clear, wavy boundary. 

R-19 inches +, light-gray (N 7/0) and yellowish-brown 
(lOYR 5/6) fractured, weathered sandstonej very 
strongly acid. 

The Al horizon ranges from 2 to 5 inches in thickness. It 
is very dark grayish brown ( 10YR 3/2) or black (lOYR 
2/1) in some places. In addition to 7.5YR the B horizon has 
a hue of 10YR in some places. Coarse fragments range 
from about 25 percent in the A horizon to more than 75 
percent in the B2 horizon. Reaction ranges from extremely 
acid to strongly acid in the B horizon. Depth to bedrock 
ranges from 12 to 20 inches. 

The Ramsey soils are adjacent to tbe well-drained Mus
kingum, Gilpin, Weikert, and Dekalb soils. They are more 
sandy than the Muskingum, Gilpin, and Weikert soils. Ram
sey soils have more fragments of stones on tbe surface and 
in the subsoil than Dekalb soils, and they are shallower to 
bedrock. 

Ramsey channery sandy loam, 6 to 12 percent slopes 
(RcC) .-This soil occurs in convex areas on the top 
)f rounded knolls and in convex, narrow, elongated 
areas on ri dgetops. Its surface layer is thicker than 
that in the profile described as typical for the series. 

This soil commonly is adjacent to the well-drained 
Muskingum, Gilpin, and Weikert soils, and small areas 
of those soils were included in mapping. 

Use of this soil for farming is limited mainly 
by .the erosion hazard and severe draughtiness. This 
soil is better suited to hay or pasture than to cultivat
ed crops. Shallowness to sandstone is a limitation to 
most nonfarm uses. (Capability unit VIs-1; woodland 
suitability e:roup 4dl on north- and east-facing slopes, 
5dlon south- and west-facing slopes). 

Ramsey channery sandy loam, 12 to 18 percent slopes 
(RcD).-This soil occupies areas below ridgetops. These 
areas are about 5 acres in size and are fairly rounded. 

Included with this soil in mapping, where silt
stone and shale outcrop in the hillsides, were small 
areas of the 1.\/Iuskingum and Gilpin soils. 

The major limitations to the use of this soil for 
farming are a severe erosion hazard and severe 
droughtiness. This soil is better suited to hay or pasture 
than to cultivated crops. The slope and shallowness to 
bedrock are limitations for most nonfarm uses. (Ca
pability unit VIs-1; woodland suitability group 4dl on 
north- and east-facing slopes and 5dl on south- and 
west-facing slopes) 

Ramsey channery sandy loam, 18 to 25 percent 
slopes, moderately eroded (RcE2).-This soil occurs 

in small, irregularly shaped, uniform or slightJy con
vex areas on hillsides. It has the profile descnbed as 
typical for the series. 

Included with this soil in mapping were areas 
-of Ramsey soils that are only slightly eroded, have a 
less stony surface layer, and are slightly deeper to 
bedrock than the eroded soils. Also included in the 
mapping in areas where outcrops of siltstone and 
shale oc~ur, were areas of the nearby Muskingum, 
Gilpin, and Weikert soils. 

A very severe hazard of erosion and steepness 
are the major limitations to use of this soil for. all 
purposes. (Capability unit VIIs-1; woodland smta
bility group 4dl on north- and east-facing slopes and 
5dl on south- and west-facing slopes) 

Ramsey channery sandy loam, 25 to 50 percent 
slopes, moderately eroded (RcF2).-This soil occurs 
on hillsides. It is in strips that follow the contour of 
the slope. 

Included with this soil in mapping were small areas 
of severely eroded Ramsey soils that have more stones 
on the surface than this soil. In these areas are a few 
shallow gullies in which bedrock is exposed. Also in
cluded in the mapping, where siltstone and shale out
crop, were areas of the Weikert, Muskingum, and 
Gilpin soils. 

The very severe hazard of erosion and draughtiness 
are the major limitations to the use of this soil. (Capa
bility unit VIIs-1; woodland suitability group 4d2 on 
north- and east-facing slopes and 5dl on south- and 
west-facing slopes) 

Ravenna Series 
The Ravenna series consists of somewhat poorly 

drained level to sloping soils that occur in broad areas 
in the glaciated part of the county. These soils formed 
in loam glacial till of Wisconsin age. 

In a typical profile the surface layer is silt loam 
about 10 inches thick. It is dark grayish brown in the 
uppermost 8 inches and is grayish brown and mottled 
with dark yellowish brown in the lower 2 inches. The 
subsoil is 45 inches thick. To a depth of about 23 
inches it is yellowish-brown silt loam and heavy silt 
loam that is· mottled with light brownish gray, gray, 
and strong brown and contains more clay than the sur
face layer. Below this, and extending to a depth of 43 
inches, is a yellowish-brown and dark yellowish-brown, 
firm loam fragipan mottled with grayish brown and 
strong brown in the uppermost 7 inches. The lower part 
of the subsoil is 17 inches of yellowish-brown, firm 
loam. 

The Ravenna soils have a moderately deep root zone 
above the fragipan. Permeability is moderately slow 
in the fragipan and the underlying glacial till. T]1e 
available . moisture capacity is medium. These s01ls 
have a seasonal high water table for significant 
periods, and unless adequately drained, they are slow 
to dry out in spring. 

These soils are extensive in this county. Most of the 
acreag-e is used for cultivated crops, and many acres 
have been drained. 

Typical profile of Ravenna silt loam, 0 to 2 percent 
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slopes, in a cultivated field in Tuscarawas Township, 
section 17, T. 12 N., R. 10 W.: 

Ap-0 to 8 inches, dark grayisb~brown (lOYR 4/2) silt 
loam; weak, medium, granular structure; friable; 
abundant roots j slightly acidj abrupt, smooth 
boundary. 

A2-8 to 10 inches, grayish-brown (lOYR 5/2) silt loam; 
few, fine, faint mottles of dark yellowish brown 
(10YR 4/4); weak, thin, platy structure; friable; 
abundant roots; few black concretions 1 to 3 milli
meters in diameter; medium acid; dear, smooth 
boundary. 

B21t-----10 to 15 inches, yellowish-brown (lOYR 5/4) silt 
loam i . common, fine, distinct mottles of light 
browmsh gray (lOYR 6/2); light brownish-gray 
(lOYR 6/2) silt coatings; weak, fine and medium, 
subangular blocky structure; friable; common 
roots; thin patchy clay filmsj very strongly acid; 
clear, wavy boundary. 

B22t-15 to 23 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; many, medium, distinct mottles of gray 
(lOYR 5/1) and strong brown (7.5YR 5/6); moder
ate, medium and coarse, subangular blor.ky struc
ture; friable; common roots; thin, discontinuous, 
grayish-brown (lOYR 5/2) clay films on ped faces· 
light-gray (lOYR -7/1) silt coatings on some ped 
faces; few dark-gray (N 4/0) clay veins in peds; 
few pebbles; very strongly acid; gradualJ wavy 
boundary. 

Bxl-23 to 30 inches, yellowish-brown (lOYR 5/4) loam• 
many1 medium, distinct mottles of grayish browri 
(lOYR 5/2) and strong brown (7.5YR 5/6); weak 
coarse, prismatic structure that breaks to moder: 
at~, medium, subangular blocky structure; firm, 
brittle; few roots; few pebbles and stones· thin 
discontinuous, gray (lOYR 6/1) clay films ~n peci 
surface_s and prism faces; dark-gray (N 4/0) clay 
flows m polygonal seams; very strongly acid; 
gradual, wavy boundary. 

Bx:2----30 to 43 inches, dark yellowish-brown (10YR 4/4) 
loam; weak, coarse, prismatic structure; light
gray (N 7/0) silt coatings on prism faces; dark
gr!'-1-y (N 4/0) clay flows between polygons; firm, 
brittle; few roots; black stains in p:rism interiors; 
few pebbles and stones; very strongly acid; grad
ual, wavy boundary. 

B3-43 to 60 inches, yellowish-brown (lOYR 5/4) loam· 
masi;ive (structureless); :firm; no rootsi 5 percent: 
b_y volume, pebbles and stones; few black concre
tions 1 to 3 ll"!-illimeters in diameter; few prisms 
from Bx2 horizon extend for several inches into 
this horizon; strongly acid. 

Typically, the Ap horizon is dark grayish brown (lOYR 
4/2), but it ranges from dark gray (lOYR 4/1) to dark 
?rown _( lOY_R 4/3). The B2t horizon ranges from 10 to 20 
mches m thickness and from silt loam to silty clay loam in 
texture. The clay content of the B2t horfaon is 20 to 30 per
cent. J?epth to the top of the Bxl horizon (fragipan) is 20 
to 30 mches. T;he Bxl. and, Bx2 (fragipan) horizons range 
from 15 to 30 inches m thickness and include silt loam or 
very tine sandy loam in some places. Coarse fragments 
make up 1 to 5 percent of the Bxl and Bx2 horizons· the 
polygons range from 5 to 12 inches in diameter. Dep'th to 
calcareous material ranges from 60 to 100 inches or more. 

The Ravenna soils are the somewhat poorly drained mem
bers of a drainage sequence that includes the moderately 
well drained Canfield soils and the well drained Wooster 
sops. _Ravenna soils are commonly adjacent to the Canfield 
soils m many places, They have a less clayey subsoil and 
under-lying glacial till tban the Wadsworth soils, and they 
are deeper to limy materi-al than those soils. Ravenna soils 
cont:ain a dense, compact fragipan in the subsoil, which is 
l.ackmg in the Fitchville soils. 

Ravenna silt loam, 0 to 2 percent slopes (ReA) .-This 
soil is in shallow drainageways and small basinlike de-

pressions. It has the profile descrihed as typical for the 
series. 

Included with this soil in mapping were areas of 
a Ravenna soil that has more clay in .the upper part of 
the subsoil than is typical of Ravenna soils. Also in
cluded, in drainal(eways. were small areas of a Ravenna 
soil that has a thicker, darker colored surface layer than 
that described as typical. Other inclusions were small 
areas of poorly drained Sebring silt loam, till substra
tum. 

Seasonal wetness is the major limitation to the use 
of this soil for farming and non farm purposes. ( Cap
ability unit Ilw-2; woodland suitability group 2w2) 

Ravenna silt loam, 2 to 6 percent slopes (ReB).-This 
soil occupies large, irregularly shaped areas. Slopes 
are uniform and are mainly moderately long. 

Included with this soil in mapping were areas of a 
soil that have more clay in the upper part of the sub
soil than is typical of Ravenna soils. Also included, at 
the base of slopes, were a few small areas of soils that 
have a dark-colored surface layer 12 to 18 inches thick. 
This Ravenna soil is commonly next to the moderately 
well drained Canfield soils and, on convex slopes, small 
areas of those soils were included in the mapping. 

The main limitation to the use of this soil is seasonal 
wetness, but erosion is a hazard in cultivated or other 
disturbed areas. (Capability unit Ilw-2; woodland 
suitablilty group 2w2) 

Ravenna-Urban land complex (Rn).-This complex 
occupies areas in cities and towns within the glaci
ated part of the county. Because the Ravenna soils in 
this complex have a dense, compact subsoil that re
stricts the movement of water, areas of this complex 
tend to dry out slowly in spring. Ponding is likely in 
the nearly level areas and in depressions. In the gent
ly sloping areas of this complex the hazard of erosion 
is moderate during and following construction. Be
cause water seeps along the top of the dense, compact 
subsoil of these soils, basements are wet and road
ways are damaged by frost heaving. (Capability unit 
not assigned; woodland suitability groc!p 2w2) 

Remsen Series 
The Remsen series consists of somewhat poorly 

drained, mainly nearly level to gently sloping soils on 
uplands in the extreme northeastern part of the 
county. These soils formed in silty clay glacial till of 
Wisconsin age. 

In a typical profile the plow layer is dark grayish
brown silt loam about 7 inches thick. The subsoil, 
about 29 inches thick, is brown silty clay loam mottled 
with strong brown and yellowish brown in the upper 
part; is dark-brown clay mottled with strong brown, 
yellowish red, and dark red in the middle part; and is 
dark-brown and yellowish-brown silty clay mottled 
with strong brown, brown, and gray in the lower part. 
At a depth of about 36 inches is a layer of dark 
yellowish-brown silty clay about 10 inches thick. The 
underlying material is yellowish-brown silty clay gla
cial till. 

The Remsen soils have a moderately deep root zone 
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in most places. Permeability is very slow in the sub
soil and the underlying glacial till. The available moist
ure capacity is medium. These soils have a seasonal 
high water table, and they are slow to dry out in 
spring. 

These soils are not extensive in this county. Most of 
the acreage is not farmed. Some areas are woodland, 
and some are strip mined. Some areas north of Alli
ance are in community development. 

Typical profile of a Remsen silt loam, 500 feet south 
of German Church Street and 220 feet east of Teel 
Road, 5 miles north of downtown Alliance, in Lexington 
Township, section 2, T. 19 N., R. 6 W. (analytical 
data in table 10): 

Ap-0 to 7 inches, dark grayish-brown (lOYR 4/2) silt 
loam; weak to moderate, fine and medium, granu
lar structure; :friable; many roots; very strongly 
acid; abruptj smooth boundary. 

B1~7 to 13 inches, brown (lOYR 5/3) silty clay loam; few, 
fine, distinct mottles of strong brown (7,5YR 5/6) 
and yellowish brown {10YR 5/4); strong, fine and 
medium, subangular blocky etruc.ture; roots com
mon; few stones 3 to 4 inches in diameter; very 
strongly acid; c1ear1 wavy boundary. 

B21-13 to 16 inches, dark-brown (7.5YR 4/4) clay; many, 
medium, prominent mottles of strong brown 
(7.5YR 5/8), yellowish red (5YR 4/8), and dark 
red (2.5YR 8/6); strong, fine and medium, pris
matic structure that breaks to weak, fine and me-• 
dium, angulal' blocky structure; sticky when wet; 
roots common; very strongly acid: clear, wavy 
boundary. 

B22--16 to 24 inches, dark-brown (7.5YR 4/4) silty clay; 
many-, medium, distinct mottles of strong brown 
(7.5YR 5/8), brow,, (7.5YR 5/4), and gray (N 
6/1); moderate, medium and coarse, prismatic 
structure; sticky when wet; roots common; very 
strongly acid; gradual, wavy boundary .. 

B3l-24 to 36 inches, yellowish-brown (lOYR 5/4) silty 
clay; grayish-brown (2.5Y 5/2) clay coatings; 
weak, coarse, prismatic structure, in place, that 
breaks to thick and very thick platy structure and 
to weak, medium and coa-rse, blocky structure; 
sticky when wet; few roots; slightly effervescent 
in lower part; slightly acid; diffuse, wavy bound
ary, 

B3-36 to 46 inches, dark yellowish-brown (lOYR 4/4) silty 
clay; grayish-brown (2.5Y 5/3) and gray (N 5/1) 
clay coatings; weak, coarse and very coar5ei pris
ma tic structure that breaks to weak, medium and 
coarse, blocky structure; aticky when wet; no 
roots; slightly effervescent; moderately alkaline; 
gradual, diffuse boundary. 

C--46 to 72 inches, yellowish-brown (IOYR 5/4) silty clay; 
gray (N 6/0) and grayish-brown (2.5Y 5/2) clay 
coatings on prism faces i weak, coarse, prismatic 
structure that breaks to thick and very thick, platy 
structure; no roots; moderately alkaline. 

The Ap horizon ranges from 2 to 12 inches in thickness, 
and in some J)laces, it is grayish brown (lOYR 5/2) or dark 
gray (lOYR 5/1). In many areas there is a thin A2 horizon 
1 or 2 inches thick that has a. hue of 2.6Y and chroma of 2 
or 8. In addition to lOYR and 7,6YR, the B horizon has 
hues of 2.5Y and 5Y. The clay content of the B2 horizon 
ra:nges from 50 to 60 percent. The range in reaction in
cludes strongly acid or extremely acid in the A horizon and 
the upper part of the B horizon and may be neutral or moda 
erately alkaline in the· lower part of the B horizon. Depth to 
calcareous soil material ranges from 28 to 46 inches. 

The Remsen soils are the somewhat poorly drained mem
bers of a drainage sequence that includes the moderately 
well drained Geeburg soils. The Remsen soils are adjacent 
to the Wadsworth soils in some places; but they are more 
clayey in their subsoil and underlying till than those soils. 
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Un1ike Wadsworth soils, Remsen soils do not have a tragi
piln. Remsen soils are niore clayey than the Fitchville soils. 

Remsen silt loam, 0 to 2 percent slopes (RoA).-This 
soil occurs in depressions in some areas. 

Included with this soil in mapping were areas of 
an unnamed soil that has gravelly material to a depth 
of 10 to 20 inches. Also included were a few small 
areas that are underlain by sandstone or shale bedrock 
at a depth of less than 48 inches. Other inclusions were 
small areas of the very poorly drained Montgomery 
soils. 

Wetness is the major limitation to the use of this 
soil for cultivated crops. Seasonal wetness, a high 
shrink-swell potential, and very slow permeability are 
limitations for many nonfarm uses. (Capability unit 
Illw-1; woodland suitability group 2w2) 

Remsen silt loam, 2 to 6 percent slopes (RoB).-This 
soil occurs in large areas in the northeastern part of 
Lexington Township. 

Included with this soil in mapping were a few small 
areas of an unnamed soil in which gravelly soil ma
terial extends to a depth of 10 to 20 inches. Also in
cluded in the mapping, in the vicinity of Klinger Road 
north of Alliance, were a few small areas in which the 
soil is underlain by shale bedrock at a depth of 4 or 5 
feet. Other inclusions were some spots of a moderately 
eroded Remsen soil that has a morn clayey surface 
fayer than this soil and, in convex areas on knolls, 
were small areas of the moderately well drained Gee
burg soils. 

Seasonal wetness is the main limitation to use of 
this soil for farming, but the hazard of erosion is also 
a concern in cultivated areas, particularly on long 
slopes. Seasonal wetness, a high shrink-swell poten
tial, and very slow permeability are limitations to non
farm uses. (Capability unit Illw-1; woodland suita
bility group 2w2) 

Remsen-Urban land complex (Rr).-This complex oc
curs in the northern part of the city of Alliance. It 
consists of areas of nearly level and gently sloping 
Remsen soils and of areas where the soil material has 
been severely altered or disturbed by cutting and fill
ing. In about 75 percent of the area, the soil profile 
cannot be recognized. The Remsen soils have a very 
slowly permeable, dense, clayey subsoil, are wet late 
in spring, and are ponded in some places. Their use 
for nonfarm purposes is severely limited by the clayey 
subsoil, a seasonal high water table, and high shrink
swell potential. ( Capability unit not assigned ; wood
land suitability group 2w2) 

Rittman Series 

The Rittman series consists of moderately well 
drained, gently sloping and moderately steep soils that 
occur in the northeastern part of the county. These 
soil formed in silty clay loam and clay loam glacial 
till of Wisconsin age. 

In a typical profile the plow layer is dark grayish
brown silt loam about 7 inches thick. The subsoil, 
about 42 inches thick, is mottled pale-brown, yellow
ish-brown, and brown silt loam in the uppermost 3 
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inches. To a depth of about 22 inches is dark
brown and dark yellowish-brown clay loam. Below 
this, and extending to a depth of 41 inches, is a fragi
pan that is dark-brown clay loam in the upper part and 
is dark grayish-brown loam in the lower part. The low
er part of the subsoil is 8 inches of dark-brown clay 
loam. The underlying material is olive-brown clay 
loam. 

The Rittman soils have a moderately deep root zone 
\n most places. The available moisture capacity is me
dium. Permeability is slow in the subsoil. 

These soils are not extensive in this county. Most of 
the acreage is used for cultivated crops. 

Typical profile of Rittman silt loam, 2 to 6 percent 
slopes, in a meadow, in Lexington Township, section 
32, T. 19 N., R. 7 W.: 

Ap-0 to 7 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, coarse, granular structure that breaks 
to weak, very fine, crumb structure; friable; abun
dant roots; slightly acid; abrupt, smooth bound
ary. 

Bl-7 to 10 inches, coarsely mottled pale~b:rown {lOYR 
6/3), yellowish-brown (lOYR 5/4), and brown 
(7.SYR 4/4) silt loam; yellowish brown (lOYR 
5/4) whe·n crushed; moderatet medium, subangular 
blocky structure; friable; slightly hard when dry; 
abundant roots; very thin, yellowish-brown (lOYR 
5/4) day films on ped faces; 5 percent of horizon 
is pebbles; strongly acid; abrupt, smooth bound
ary, 

B21t-10 to 17 inches, dark-brown (7.5YR 4/4) clay loam; 
many, fine, distinct mottles of dark grayish brown 
(lOYR 4/2) and brown {7.5YR 5/4); strong, me
dium and coarse, angular blocky structure; very 
firm when moist, slightly plastic when wet; com
mon roots on faces of smaller peds; rnedium, dark 
grayish-brown (lOYR 4/2) clay films on ped faces; 
very strongly acid; gradual, wavy boundary. 

B22t-17 to 22 inches, dark yellowish-brown (lOYR 4/4) 
clay loam; strong, medium and coarse, angular 
blocky structure; very firm when moist, slightly 
plastic when wet: common roots; dark grayish
brown ( lOYR 4/2) clay films on vertical faces, and 
dark-brown (lOYR 4/3}, medium clay films on hor
izontal faces; black manganese stains on £aces of 
small peds; 5 percent of horizon is pebbles; very 
strongly acid; gradual, wavy boundary. 

Bxl-22 to 27 inchest dal'k-b"rown (lOYR 4/3) clay loamj 
moderate, coarse and medium, angular blocky 
structure within weak coarse prisms; very firm 
(brittle); few roots; thin, continuous, dark gray
ish-brown (10YR 4/2) clay films on vertical ped 
faces, and discontinuous dark-brown (7.5YR 3/2) 
clay films on horizontal faces; many dark-colored 
manganese stains on ped faces; 5 percent of hori
zon is pebbles; very stxongly add; gradual, wavy 
boundary. 

Bx2-27 to 34 inches, dark-brown (lpYR 4/3) day loam; 
moderate, coaJ"se and medium, angular blocky 
structure inside of weak, coarse prisms; -very fhm 
(brittle) when moist, nonplastic when wet; few 
roots; thick, dark grayish-brown (10YR 4/2) clay 
films on vel'tieal faces, and thick, dark-brown 
(7.6YR 3/2) clay films on horizontal faces; dark• 
colored manganese stains on horizontal faces· 5 
percent of horizon is pebbles; strongly acid;_ cl~ar, 
wavy boundary, 

Bx3-84 to 41 inches, dark grayish-brown (lOYR 4/2) 
loam; dark brown (10YR 413) when crushed; mod
erate1 coarse, angular blocky structure within 
weak_ coarse priams; very firm when moist, slightly 
plastic when wet; no roots; very thin clay films· 
many black manganese stains; 5 percent of horizo~ 
is pebbles; neutral; clear, smooth bollndary, 

B3-41 to 49 inches, dark-brown (lOYR 4/3) clay loam: 
moderate, medium, angular blocky structure; firm; 
no roots; very thin, dark grayish-brown (lOYR 
4/2) clay films; 5 percent of 'horizon is pebbles; 
pieces of unweathered limestone; slightly efferves
cent; mildly alkaline; clear. wavy boundary. 

C-49 to 78 inches, olive-brown (2.5Y 4/4) clay loam; mas
sive (structureless); firm; no roots; gray and yel
lowish-brown vertical streaks and few clay seams 
in upper part of horizon; 5 percent of horizon is 
pebbles; caleareoua. 

The clay content of the B21t horizon ranges from 27 to 
37 percent. Depth to the Bxl (fragipan) horizon is 18 to 30 
inches, In Bxl, Bx.2, and Bx3 horizons the polygons range 
born 5 to 12 inches in diameter and the clay film5 have hues 
of lOYE,, 7.5YR. and 2.5Y and chromas of 1, 2, and 3. The 
texture of the C horizon is clay loam, silt loam, or loam. 
Depth to calcareous material ranges from 36 to 75 inches or 
more. 

The Rittman soHs are the moderately well drained mem~ 
hers of a drainage sequence that includes the somewhat 
poorly drained Wadsworth soils, and they aTe adjacent to 
those soils in many places. Along the boundary between soil 
associations 3 and 8, on the general soil map, Rittman soils 
are comt1?,only adjacent to the moderately well drained Can
field soils. Rittman soils have a more clayey subsoil than 
Canfield soils and generally are more shallow to limy mate
rial. 

Rittman silt loam, 2 to 6 percent slopes (RsB}.-This 
soil is on the till plains in the northeastern part of the 
county, and it generally occurs in slightly convex 
areas. It has a perched water table late in winter and 
early in spring, Because runoff is rapid, the hazard of 
erosion is moderate. This soil has the profile described 
as typical for the series. 

Included with this soil in mapping, on the upper 
part of slopes, were areas of moderately eroded soils 
that are lighter colored and contain more pebbles and 
stone fragments than the uneroded Rittman soils. Al
so included in mapping, near Woods Lake, were small 
areas of soils that have a loamy surface layer as much 
as 18 inches thick. Other inclusions, in small drainage. 
ways, were narrow strips of the poorly drained Sebring 
soils and, in nearly level or slightly concave areas, 
were small areas of the somewhat poorly drained 
Wadsworth soils, 

A moderate hazard of erosion restricts the use of 
this soil for farming. Slow permeability and seasonal 
wetness are limitations for many nonfarm uses. ( Cap
ability unit IIe-7; woodland suitability group lol). 

Rittman silt loam, 6 to 12 percent slopes (RsC) .
This soil occupies elongated strips, 5 to 10 acres in 
size, on short slopes. It receives very little runoff from 
surrounding areas. 

Included with this soil in mapping were a few areas 
of soils that have a loamy surface layer about 12 inches 
thick. 

A severe hazard of erosion and wetness are the ma
jor limitations to use of this soil for farming and for 
many non farm purposes. (Capability unit IIIe-7; 
woodland suitablility group lol) 

Rittman silt loam, 6 to 12 percent slopes, moderately 
eroded (RsC2}.-This soil occupies convex areas along 
drainageways. Its surface layer is lighter colored and 
thinner than the one in the profile described as typical 
for the series. There are many pebbles and stone frag
ments on the surface in some areas where erosion has 
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removed most of the original surface soil. This soil 
receives runoff from higher areas. The hazard of ero
sion is severe. 

A severe hazard of erosion is the major limitation 
to the use of this soil for farming. The slope, the hazard 
of erosion, and slow permeability are limitations to 
many nonfarm uses. (Capability unit Ille-7; woodland 
suitability group lol) 

Rittman silt loam, 12 to 18 percent slopes, moderately 
eroded (RsD2).--This soil occupies elongated, narrow 
strips along streams and large drainageways. Its sur
face layer is only 4 or 5 inches thick. 

Included with this soil in mapping were areas of 
severely eroded Rittman soils that have lost most or 
all of their original surface soil; in these areas a few 
U-shaped gullies occur in some places; th~ depth of the 
gullies is controlled by the hard, dense fragipan. Also 
included in mapping were a few wooded areas of un
eroded Rittman soils. Other inclusions were a few 
small areas of well-drained, brown, silty soils. 

Use of this soil for farming and for nonfarm pur
poses is limited mainly by the slope and a severe haz
ard of erosion. (Capability unit IVe-2; woodland suit
ability group lol) 

Sebring Series 
The Sebring series consists of poorly drained, nearly 

level soils on low stream terraces and along drainage
ways on uplands. These soils formed in sediments de
posited by water. 

In a typical profile the surface layer is silt loam 
about 7 inches thick. It is very dark gray in the upper
most 3 inches and is dark gray mottled with dark 
yellowish brown in the lower 4 inches. The subsoil is 
33 inches thick and mottled with light yellowish 
brown, brown, yellowish brown, and pale olive. To a 
depth of 16 inches, it is grayish-brown silt loam. Be
low this is about 24 inches of grayish-brown and gray 
silty clay loam. The underlying material is gray silt 
loam mottled with light yellowish brown and yellowish 
brown. 

The Sebring soils have a deep root zone when the 
water table is low. Permeability is moderately slow 
in the subsoil, and available moisture capacity gener
ally is high. These soils have a seasonal high water 
table. They are subject to ponding and to occasional 
flooding. 

These soils are extensive in this county. The drained 
areas are used for crops, but the undrained areas are 
commonly in pasture or trees. 

Typical profile of Sebring silt loam on ·slopes of O to 
2 percent in idle land in Sugar Creek Township, sec
tion 29, T. 11 N., R. 10 W,: 

Al-0 to 3 inches, very dark gray (lOYR 3/1) silt loam; 
moderate, medium a11d C<larse, granular structure; 
friable ; abundS.n t ro9ts; strongly acid i clear, 
smooth boundary. 

A2-3 to 7 inches, dark-gray (lOYR 4/1) silt loam; few, 
TI.ne, faint lllottles of dark yellowish brown (l0YR 
4/4); moderate, medium and coarse, granular 
structure; friable; abundant roots; Yery strongly 
acid; clear, smooth boundary. 

Blg-7 to 16 inches, grayish-brown (2.5Y 6/2) silt loamj 

commoni medium, faint mottles of light yellowish 
brown (2.5Y 6/4); moderate, medium, subangu1ar 
blocky structure j friable; comm-on roots; very 
strongly acidj clear, wavy boundary. 

B21tg-16 to 24 inches, grayish-brown (2.5Y 6/2) light silty 
clay loam ; common, medium, distinct mottles of 
yellowish brown (lOYR 5/6) and brown (lOYR 
5/3); moderate, medium, subangular blocky struc• 
ture;. friable; few roots; thin discontinuous clay 
films on most ped faces; strongly acid; · gradual, 
wavy boundary. 

B22tg-24 to 30 inches, gray (5Y 5/1) silty clay loam; com
mon, medium and coarse, distinct mottles of light 
yellowish brown (2.5Y 6/4) and yellowi.sh brown 
( lOYR 5/8) ; moderate, coarse, angular blocky 
structure;. firm when moist, slightly sticky when 
wet; few roots; thin discontinuous clay films on 
ped faces; thin, dark-brown (7.5YR 4/4) stains on 
some ped faces; strongly acid; gradual, wavy 
boundary. 

B3tg-30 to 40 inches, gray (5Y 5/1) light silty clay loam; 
many, medium and coarse mottles of yellowish 
brown (lOYR 5/8/ and pale olive (5Y 6/3); weak, 
medium, subangu ar blocky structure; firm; few 
roots; thin, patchy clay films on ped faces; medium 
acid; gradual, wavy boundary. 

C-40 to 60 inches, gra;y (N 6/0) silt loam; common, me
dium, distinct mottles of light yellowish brown 
(2.5Y 6/3) and yellowish brown (lOYR 5/6); mas
sive (structureless); friab1e; no roots; few- peb
bles ; neutral. 

The A horizon ranges from very dark gra;y (10YR 3/1) to 
dark grayish brown (10YR 4/2) in uncultivated areas. It 
ranges from dark gray (lOYR 4/1) to dark grayish brown 
(10YR 4/2) or grayish brown (lOYR 5/2) in cultivated 
areas. The matrix of the :R horizon ra.nges from grayish 
brown (2.5Y 6/2) to gray (5Y 5/1, N 5/0, or N 6/0) or dark 
gray (6Y 4/1). The Bt horizon is at a depth of 14 to 30 
inches and ranges from silt loam to silty clay loam. Typi
cally, the clay content of the Bt horizon is about 3-0 pereent, 
but it ranges :from 27 to 35 percent. In some places the C 
horizon is stratified and ranges from fine silty clay loam to 
sandy loam, Reaction ranges from very strongly acid to 
medium acid or neutral in the Band C horizons. 

The Sebring soils are the poorly drained members of a 
drainage sequence that includes the very poorly drained 
Luray soils, the somewhat poorly drained Fitchville soils, 
the moderately well drained Glenford soils, and the well 
drained Mentor soils. The Sebring soils are commonly next. 
to the Fitchville soils throughout the county. Their subsoil 
is not so clayey as that of the Canadice soils. The Sebring 
soils are more silty in their subsoil and underlying mat.erial 
than are the poorly drained Ginat soils. 

Sebring silt loam (0 to 2 percent slopes) (Sb).-This 
soil is on uplands in the glaciated part of the county. 
It occurs on outwash plains and in basinlike areas and 
blocked drainageways. This soil has the profile de
scribed as typical for the series. 

Included with this soil in mapping, in low areas, 
were small areas of soils that have a silty clay loam 
surface layer and are slightly sticky. Also included in 
mapping were a few slightly higher areas of the some
what poorly drained Fitch ville soils. 

Excessive wetness is the major limitation to the use 
of this soil for most purposes. (Capability unit IIIw-4; 
woodland suitability group lwl) 

Sebring silt loam, till substratum (Se).-This soil 
occurs in concave areas in shallow drainageways and 
in wide broad basinlike areas on the glacial till plain. 
Its profile is similar to the one described as typical 
for the series, but it contains loamy glacial till below 
a depth of 40 inches. 
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Included with this soil in mapping were small areas 
of a soil that contains a weak fragipan and is better 
drained than this Sebring soil. Also included in the 
mapping were small areas of the moderately well 
drained Canfield soils. 

Use o:f this soil for farming and for most nonfarm 
purposes is limited mainly by excessive wetness. ( Cap
ability unit IIIw-4; woodland suitability group 1 wl) 

Sebring-Urban land complex (Sg).-This complex 
occurs in drainageways and on low stream terraces. It 
consists of the poorly drained, nearly level Sebring 
soils and of disturbed land that includes some areas of 
dark-colored, very poorly drained soils and of areas in 
which the soil profile cannot be recognized. 

Use of this complex for nonfarm purposes is limited 
mainly by a seasonal high water table and pond
ing. Buildings constructed on the Sebring soils have 
wet foundations unless adequate drainage is provided. 
(Capability unit not assigned; woodland suitability 
group lwl) 

Shoals Series 
The Shoals series consists of somewhat poorly 

drained, level to gently sloping soils on bottom lands 
along the perennial streams and the Tuscarawas 
River. These soils formed in recent alluvium washed 
from the uplands. 

In a typical profile the plow layer is dark-brown 
silt loam about 9 inches thick. The subsoil, about 33 
inches thick and mottled with brownish yellow and 
dark gray, is light-gray silt loam in the uppermost 
15 inches and is light-gray loam below. The under
lying material is stratified silt loam, sandy loam, and 
light silty clay loam. 

The Shoals soils have a deep root zone when the 
water table is low. The available moisture capacity 
is high, These soils have a seasonal high water table, 
mainly late in winter and in spring. They are subject 
to flooding. 

These soils are the dominant soils on bottom lands 
in this county, Most of their acreage is used for cul
tivated crops and pasture, but some narrow areas 
along the perennial streams are used for woodlots or 
are pastured. 

Typical profile of a Shoals silt loam on slopes of 0 
to 2 percent in a cultivated field in Bethlehem Town
ship, se<;tion 16, T. 9 N., R. 9 W.: 

Ap---0 to 9 inches, dark-brown (lOYR 4/3) silt loarn; mod
erate, very fine and fine, crumb structure; friable-; 
abundant roots; neutral; clear, smooth boundary. 

B21g-9 to 24 inches, light.gray (lOYR 7 /2) silt loam; ffiany 
medium, distinct mottles of brownish yelfow (lOYR 
6/6) and dark gray (lOYR 4/1); weak, fine, suban
gula.r blocky structure that breaks to moderate, 
fine, crumb structure; friable; abundant roots; 
common black concretions; mildly alkaline; clear, 
wavy boundary. 

B22g~24 to 42 inches, light-gray (lOYR 7/2) loam; many, 
medium, distinct mottles of dark gray (lOYR 4/1) 
and brownish yellow (lOYR 6/6); weak, fine, sub-
angular blocky structure; friable; few roots; 
eommon black concretions:; mildly alkaline; grad• 
ual, wavy boundary. 

C-------4,2 to 6-0 inches, stratified silt loam, sandy loam, and 
ligl,.t ,i!ty clay loam; mildly alkaline. 

The A horizon includes dark grayish brown (lOYR 4/2) 
and brown (lOYR 4/3) in some places. In addition to light 
gray (lOYR 7/2), the matrix of the B horizon iEI grayish 
brown (lOYR 5/2) or dark grayish brown (lOYR 4/2) in 
some places. The content of coarse fragments in the B22g 
horizon generally is less than 5 percent but :ranges from 1 
to 10 percent. Reaction ranges from medium acid to moder
ately alkaline throughout the profile.. 

The Shoals soils are the somewhat poorly drained mem• 
hers of a drainage sequence that includes the well drainr
Chagrin soils, the moderately well drained Lobdell soils, the 
poorly drained Wayland soils, and the very poorly drained 
Sloan soils, and in some places they are adjacent to any one 
of those soils. The Shoals soils are less clayey throughout 
the profile than the somewhat poorly drained Fitchville 
soils. 

Shoals silt loam (0 to 2 percent slopes) (Sh).-This 
soil occurs as long bands along the perennial streams. 
It lies just above the dark-colored Sloan soils and the 
Wayland soils. 

Included with this soil in mapping were small areas 
of a soil that has a loam surface layer; these included 
areas were above the Shoals soils, and they occupy 
about 100 areas in the county. Also included in map
ping, in depressions, were small areas of the poorly 
drained Wayland soils and small areas of the very 
poorly drained Sloan soils. 

A hazard of flooding is the major limitation to the 
use of this soil for farming and for nonfarm purposes. 
(Capability unit Uw-3; woodland suitability group 
2w2) 

Sloan Series 
The Sloan series consists of very poorly drained, 

nearly level, dark-colored soils on bottom lands. These 
soils formed in recent alluvium that washed from soils 
at a higher elevation. 

In a typical profile the surface layer, about 17 inches 
thick, is very dark gray silt loam in the uppermost 
13 inches and is dark-gray heavy silt loam mottled 
with light olive brown and yellowish brown below. 
The subsoil, about 21 inches thick, is dark grayish
brown heavy silt loam mottled with yellowish brown 
in the upper part and is light brownish-gray loam 
mottled with strong brown in the lower part. The 
underlying material is grayish-brown loam mottled 
with light olive brown. 

The Sloan soils have a deep root zone when the 
water table is low. The available moisture capacity is 
high. The water table is high much of the year, and it 
is at or near the surface late in winter and in spring. 
These soils are subject to flooding. 

In this county the Sloan soils are moderately exten
sive. Most of the acreage is used for pasture, trees, or 
an occasional crop. 

Typical profile of a Sloan silt loam on slopes of 0 
to 2 percent in a cultivated field in Bethlehem Town
ship, section 22, T. 9 N., R. 9 W.: 

Atl-0 to 13 inches, very dark g:ray (lOYR 3/1) silt loam; 
moderate, medium, granular structure; friable; 
abundant roots; neutral; gradual, wavy boundary, 

Al2-13 to 17 inches, dark-gray (lOYR 4/1) heavy silt 
loam;.rnany, medium, distinct mottles of light-olive 
brown (2.5Y 5/4) and yellowish brown (lOYR 
6/6); weak, medium, angular blocky structure that 
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breaks to massive (structureless); friable; com
mon roots; neutral; clear, wavy bounda.ry. 

B21g-17 to 25 inches, dark grayish-brown .(2.5Y 4/2) 
heavy silt loam; ma·ny, medium, distinCt mottles of 
yellowish brown (lOYR 5/6); massive (structure
less) but breaks to weak, coarse, subangular blocky 
structure; friable; common roots; neutral; grad
ual, diffuse boundary. 

IIB22g-25 to 88 inches, light brownish-gray (2,5Y 6/2) 
loam; common, tine, distinct mottles of strong 
brown (7.5YR 5/8); massive (structureless); fria~ 
ble; occasional roots; few, :fine, black (N 2/0) con
cretions ; neutral; gradual, diffuse boundary. 

IICg-38 to 50 inches, grayish-brown (lOYR 5/2) loam; 
few, fine, faint mottles of light olive brown (2.5Y 
5/4); massive (structureless); very friable; no 
:roots; few black ( N 2/0) concretions and stains; 
neutral. 

The All horizon is very dark grayish brown (lOYR 
3/2), very dark gray (lOYR 3/1), or black (lOYR 2/1), 
and it ranges from 10 to 15 inches in thickness. The clay 
eontent of the A12 and B2 horizons is 20 to 30 percent. The 
C horizon is heavy silt loam and sandy loam in some p]aces, 
Reaction ranges from medium acid to moderately alkaline. 

The Sloan soils are the very poorly drained members of a 
drainage sequence that includes the well drained Chagrin 
soils, the moderately well drained LobdeU soils, the some~ 
what poorly drained Shoals soils, and the poorly drained 
Wayland soils. They are commonly adjacent to the Shoals 
soils. Sloan soils are similar to the Luray soils, hut they oc
cupy lower positions and are less elayey than those soils. 

Sloan silt loam (0 to 2 percent slopes) (S1).-This 
soil occupies slightly concave areas along most of the 
streams in the county. It occurs mainly in old oxbows 
and abandoned channels of the Tuscarawas River and 
its tributaries. Because of its low-lying position, this 
soil tends to accumulate soil material. 

Included with this soil in mapping were a few areas 
of Sloan soils that have a sticky silty clay loam sur
face layer. Also included in mapping were small areas 
of the poorly drained Wayland soils. 

Excessive wetness and the hazard of flooding are 
the major limitations to use of this soil. ( Capability 
unit IIIw-3; woodland suitability group 2wl) 

Strip Mine Spoil 
Strip mine spoil consists of sandstone and shale ma

terial, acid clay shale material, and nonacid glacial 
till, sandstone, and limestone material. This material 
has been piled up during strip mine operations. These 
areas occur in the hilly parts of Stark County. The 
gradient in these areas is undulating, rolling, and 
steep. Little or no soil has developed on the unconsoli
dated material. The spoil varies in acidity; it is ex
tremely acid and is toxic to plants in some areas. 

Most areas of Strip mine spoil can be used for 
pasture, hay, or trees. 

Strip mine spoil, sandstone and shale materials, 
undulating (SoC).-This spoil occurs in nearly 
level to sloping areas that have been strip mined. 
Some areas have been partly leveled. Runoff is rapid, 
and the hazard of erosion is severe unless a protective 
plant cover is established, This spoil contains a mod
erate amount of plant nutrients. In some areas the 
spoil has a pH value of less than 3.5 and is toxic to 
plants. 

In most places this spoil is suited to the pasture 

and meadow plants that are commonly grown on the 
surrounding soils that are not strip mined. There are 
numerous stones in some small areas that may inter
fere with the use of machinery, and these areas are 
better suited to trees than to pasture and meadow. 
The main limitation to the use of this material is the 
hazard of erosion in bare areas. Establishing a cover 
of vegetation is the major concern of management. 
(Capability unit Vls-2; woodland suitability group 
not assigned) 

Strip mine spoil, sandstone and shale materials, 
rolling (SoE).-This spoil is mainly moderately steep 
and steep, but a few areas are hummocky and have 
sharp peaks, Runoff is rapid in bare areas, and erosion 
is a severe hazard, This material contains a moderate 
amount of plant nutrients. 

This material is suited to the pasture plants and 
trees commonly grown in the county, but the numer
ous stones that are on the surface of a few small areas 
hinder the operation of machinery. The main limita
tions to the use of this spoil are the severe hazard of 
erosion and the limited amount of fine material on the 
surface. Establishing pasture plants or trees is the 
main concern of management. (Capability unit Vls-2; 
woodland suitability group not assigned) 

Strip mine spoil, sandstone and shale materials, steep 
(SoF).-This material occurs in very steep areas. Run
off is rapid, and erosion is a very severe hazard in 
bare areas. The spoil contains a moderate amount of 
plant nutrients. The pH value is 3.5 or lower in a few 
areas, and the spoil is toxic to plants, 

This material is suited to pine and black locust trees. 
Steepness and a very severe hazard of erosion are the 
major limitations to use of this spoil. Establishing 
trees and controlling erosion are the main concerns of 
management. ( Capability unit VIIs-2; woodland suit
ability group not assigned) 

Strip mine spoil, acid clay shale materials, undulat
ing (SsC).-This spoil material occurs in nearly level, 
gently sloping, and sloping areas. Cracks form in this 
clayey material when it is dry, and revegetation of 
this kind of spoil is more difficult than on any of the 
other spoil material in the county. About 50 percent 
of this spoil material has a pH value of less than 3.5 
and is toxic. Only acid-tolerant plants are suited to 
this kind of spoil. The hazard of erosion is the main 
limitation to use of this kind of spoil. ( Capability unit 
VIIs-2; woodland suitability group not assigned) 

Strip mine spoil, acid clay shale materials, rolling 
(SsE) ,-This land type consists of moderately steep 
and steep, acid, clay shale material that contains a 
moderate amount of plant nutrients. This material is 
slow to dry, and cracks form when it is dry. In some 
places this spoil has a pH value of less than 3.5 and is 
toxic to plants. These areaa make up about 15 per
cent of the area mapped. 

The hazard of erosion is severe on this spoil ma
terial. Volunteer plants grow very slowly, and until a 
protective cover is established, erosion removes the 
surface material and the small plants growing on it. 
Trees and pasture can be established on this material. 
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(Capability unit Vlls-2; woodland suitability group 
not assigned) 

Strip mine spoil, acid clay shale materials, steep 
(SsF).-This land type consists of very steep spoil 
banks of acid clay shale material. Runoff is rapid, and 
erosion is a very severe hazard in bare areas. This 
spoil contains a moderate amount of plant nutrients. 
About 40 percent of the area mapped consists of ma
terial that has a pH value of leas than 3.5 and is toxic 
to plants. 

Steepness and a very severe hazard of erosion are 
the main limitations to use of this land. Establishing 
trees and controlling erosion on the spoil banks are 
mai.n concerns of management. 

Areas consisting of this kind of spoil can be re
vegetated by planting pine and black locust trees. 
(Capability unit VIls-2; woodland suitability group 
not assigned) 

Strip mine spoil, nonacid materials,. undulating 
(StC).-The spoil banks that make up this land type 
consist of glacial till, sandstone, and siltstone material. 
The gradient ranges from nearly level to sloping. This 
spoil material is nonacid, has a moderate to high con
tent of plant nutrients, and is not toxic to plants. 
Vegetation is more easily established on this kind of 
spoil than on the other spoil material in this county. 

A hazard of erosion in bare areas is the major limi
tation to the use of this spoil material, and establish
ing a plant cover of any kind is the main concern of 
management. 

This spoil material is moderately we!J suited to the 
pasture and meadow plants commonly grown in the 
county. ( Capability unit VIs-2; woodland suitability 
group not assigned) 

Strip mine spoil, nonacid materials, rolling (SID).
This land type consists of glacial till, sandstone, and 
limestone spoil material. The gradient is moderately 
steep or steep. There are some small, hummocky areas 
of glacial till on irregular slopes, and about 10 percent 
of the area mapped has very irregular slopes. This 
spoil material is nonacid and contains moderate 
amounts of plant nutrients. Runoff is rapid, and ero
sion is a severe hazard unless a cover of vegetation 
is maintained on the spoil banks. 

This land type is moderately well suited to per
manent pasture and trees. The pasture plants and the 
trees that are commonly grown in the county are suit
able for planting. ( Capability unit VIs-2; woodland 
suitability group not assigned) 

Strip mine spoil, nonacid materials, steep (StF).
This land type occurs on the very steep part of strip 
mines. It consists of glacial till, sandstone, and lime
stone spoil material. This material is stony in some 
areas. Runoff is rapid, and erosion is a very severe 
hazard in bare areas. This spoil material is nonacid 
and has a moderate to high content of plant nutrients. 

Controlling erosion and establishing trees are the 
main concerns in managing these strip-mined areas. 
Black locust and pines are suitable trees for planting. 
(Capability unit VIIs-2; woodland suitability group 
not assigned) 

Tilsit Series 
The Tilsit series consists of moderately well drained, 

sloping to moderately steep soils that occur in the u_n
glaciated southeastern part of the county. These soils 
formed on stratified sandstone, siltstone, and shale. 

In a typical profile the plow layer is dark-brown 
silt loam about 7 inches thick. The subsoil is about 34 
inches thick. To a depth of about 2S inches, it is 
yellowish-brown silt loam and heavy silt loam. Below 
this, and extending to a depth of 34 inches, is a yello_w
ish-brown silty clay loam fragipan that is mottled with 
grayish brown and yellowish red. The lower part of 
the subsoil is 7 inches of yellowish-brown silt loam 
mottled with light brownish gray and strong brown. 
The underlying material is brown silt loam that is 
mottled with gray and brownish yellow and contains 
coarse fragments. Stratified sandstone, siltstone, and 
shale is at a depth of 4 7 inches. 

The Tilsit soils have a moderately deep root zone. 
The available moisture capacity is medium. Permea
bility is moderate in the upper and lower parts of the 
subsoil and in the underlying material, but it is slow 
in the fragipan. The water table is high late in winter 
and early in spring. 

These soils are not extensive in this county. They 
are used primarily for cultivated crops. 

Typical profile of Tilsit silt loam, 6 to 12 percent 
slopes, in a meadow in Paris Township, section 33, 
T.17N., R.6W.: 

Ap-0 to 7 inches, dark-brown (lOYR 4/3) silt loam; mod
erate, fine, crumb strueture; friable; abundant 
roots; strongly aeid; abrupt, smooth boundary. 

Bl-7 to 12 inches, yellowish-brown (lOYR 5/4) silt Joa~: 
weak, mea.ium1 subangula.r blocky structure;. fna
ble; abundant roots; few small fragments oi 
stone; strongly acid; clear, wavy boundary. 

B2t-12 to 23 inches, yellowish-brown (lOYR 5/6) heav; 
silt loam; moderate, fine and medium, subangular 
blocky struc.ture; friable when moist, slightly 
sticky when wet; common roots; thin discontinuous 
clay films on ped faces; few coarse fragments; 
strongly acid; clear, wavy boundary. 

Bx-23 to 34 inches, yellowish-brown (lOYR 5/6) silty clay 
loam; few, medium, distinct mottle:, of grayish 
brown (lOYR 5/2) and yellowish red (6YR 4/6); 
moderate, medium and coarse, angular blocky 
structure j firm, slightly brittle ; very few roots; 
thin discontinuous clay films on ped faces and in 
old root channels; some dark stains of manganese; 
few coarse fragments; strongly acid; gradual, 
wavy boundary. 

Ba--34 to 41 inches, yellowish-brown (lOYR 5/4) silt loam; 
common, medium, distinct mottles of light brown
ish gray (lOYR 6/2) and strong brown (7,5YR 
5/8); moderate, medium and coarse, angular· blocky 
structure; firm; very few roots; few, thin, patch) 
clay films on some ped faces; many dark concre• 
tions of manganese; 15 percent, by volume, coarse 
fragments of siltstone and sandstone; strongly 
acid; clear, wavy boundary. 

C-41 to 47 inches, brown (lOYR 5/3) channery silt loam; 
eonunon, fine and medium, distinct 111ottles of gray 
(lOYR 6/1) and brownish yellow (lOY:R 6/6); 
weak, medium and coarse, angular blocky struc
ture; friable; few dark stains of manganese on 
stone surfaces; no rootsj 40 percent coarse frag. 
ments; strongly acid; clear, wavy boundary. 

R-47 inches +, stratified sandstone, siltstone, and shale. 

The silty mantle ranges from 1 to 2 feet in thickness. The 
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fragipan occurs at depths ranging from 18 to 24 inehes; it 
is weakly to moderately developed, but it is typically weak. 
The matri:x of the B2t horizon ranges from strong brown 
(7.5YR 5/16) to yello\\~sh brown (lOYR 5/6) to <lark yel
lowish brown (lOYR 4/4). Reaction is very strongly add or 
strongly acid in the solum. 'l'he coarse fragments in the 
upper part of the solum make up 5 to 10 percent of the sQil 
mass. Depth to bedrock ranges from 3 to 5 feet. 

The Tilsit soils are near. or adiacent to the well-drained 
Wellston, Muskingum, and Gilpin soila. Unlike the Keene 
soils, the Tilsit soils have a fragipan in their suhsoil~ and 
they are less clayey in their subsoil than those soils. The 
Tilsit soils formed in residuum derived from sandstone, silt
stone, and shale, whereas the Canfield soils formed in gla
cial till. 

Tilsit silt loam, 6 to 12 percent slopes (TIC).-This 
soil occupies elongated, small, concave areas at the 
base of steep hillsides. It has the profile described as 
typical for the series. 

Included with this soil in mapping were areas of an 
unnamed, poorly drained soil. Also included in the 
mapping were small areas of gently sloping Tilsit soils 
that were too small to map separately, 

A severe hazard of erosion is the major limitation 
to the use of this soil for farming. This soil also dries 
out slowly in spring. Slow permeability and the slope 
are the main limitations for many nonfarm uses. 
(Capability unit IIIe-2; woodland suitability group 
3w2) 

Til•it silt loam, 12 to 18 percent slopes (TID).-This 
soil occurs at the base of hillsides and in concave 
areas on uplands. Its surface layer gene1·ally is 
thinner than that in the profile described as typical 
for the series. Runoff is very rapid. 

Included with this soil in mapping were areas of 
moderately eroded Tilsit soils. Also included in the 
mapping, on concave slopes, were small areas of the 
well-drained Wellston soils. 

A very severe hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. The 
slope is the dominant limitation to use for most non
farm purposes. (Capability unit IVe-2; woodland 
suitability group 3w2) 

Trumbull Series 
The Trumbull series consists of poorly drained, 

nearly level soils on uplands in the northeastern part 
of the county. These soils formed in silty clay glacial 
till of Wisconsin age. 

In a typical profile the surface layer is gray silt 
loam about 6 inches thick. The subsoil is about 36 
inches thick It is light-gray and pale-brown silty clay 
loam in the uppermost 6 inches. Below this, and ex
tending to a depth of 42 inches, is light-gray, yellow
ish-brown, gray, brownish-yellow, dark-gray, and 
olive-gray, firm clay mottled with yellowish brown, 
gray, brownish yellow, grayish brown, light gray, and 
light yellowish brown, The underlying material is 
olive-gray, firm, mildly alkaline silty clay mottled with 
grayish brown and light yellowish brown. 

The Trumbull soils have a moderately deep root zone 
in most places. The available moisture capacity is 
medium. Permeability is slow in the subsoil and the 
underlying glacial till. These soils have a seasonal 

high water table for fairly long periods, and they are 
slow to dry out in spring. 

The Trumbull soils are not extensive in this county. 
Most of the acreage is woodland or is pastured (fig. 
12). 

Typical profile of Trumbull silt loam on slopes of 0 
to 2 percent in a wooded area in Lexington Township, 
section 2, T. 19 N., R. 6 W.: 

All-0 to 3 inches, gray (lOYR 6/1) silt loam; moderate, 
medium, granular structure; friable; abundant 
roots; dark-gray (lOYR 4/1) organic leaf mulch; 
fine roots; extremely acid; gradual, wavy bound
ary. 

A12-8 to 6 inches, gray (lOYR 6/1) silt Joam i moderate, 
medium and fine1 subangulur blocky structure : 
friable; commun roots; extremely acid; gradual, 
wavy boundary. 

Blg-6 to 12 inches, light-gray (N 6/0) and pale-brown 
(lOYR 6/3) silty clay loam; gray (N 6/0), yellow
ish-brown (lOYR 5/6), and brownish-yellow (10YR 
6/8) mottles on ped interiorSi moderate, medium 
and fine, suhangular blocky structure; slightly 
plastic when wet; eommon roots; extremely acid; 
gradual, wavy boundary. 

Figure U.-Stand of pin oaks on Trumbull silt loam. 
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B21t,g-12 to 17 inches, light-gray (N 6/0) and yellowish
brown (lOYR 5/4) clayj medium, distinct mottles 
of gray (N 6/0), yellowish brown (lOYR 5/6), and 
brownish yellow (lOYR 6/8) on ped interiors; 
strong, medium and coarse, angular blocky struc
ture; firm whe.n moist, plastic when wet; common 
roots; thin eontinuous clay films on ped faces; few 
pebbles; very strongly acid; gradual, wavy bound~ 
ary. 

B22tg-17 to 29 inches, gray (lOYR 5/1) and brownish-yel
low (1 OYR 6/6) clay; fine, distinct mottles of gray 
(lOYR 5/1) and brownish yellow (lOYR 6/6) on 
ped interiors ; strong, medium and coarse, angular 
blocky structure; firm when moist1 plastic when 
wet; common roots i thin continuous clay films on 
ped faces; pebbles 1 to 2 percent, by volume; me
dium acid; gradual, wavy boundary. 

B23tg-29 to 33 inches, dark-gray (!OYR 4/1) and gray 
(lOYR 6/1) clay; fine, distinct mottles of grayish 
brown (lOYR 5/2), yellowish brown (lOYR 5/4), 
and light gray (lOYR 6/1) on ped interiors; 
strong, medium, angular blocky structlll.'e; firm 
when moist, plastic whEi.n wet; few roots; few, 
thin, discontinuous clay films; pebbles 1 to 2 per
cent, by volume; neutral; clear, wavy boundary. 

E24tg-33 to 42 inches, olive-gray (5Y 6/2) clay; many, 
medium 1 distinct mottles of light yellowish brown 
(2.5Y 6/4); strong, medium, angular blocky st:ruc~ 
ture; firm when moist, plastic when wet; very fe,
:roots ; thin discontinuous clay films on ped faces; 
rounded pebbles 1 to 2 percent, by volume; mildly 
alkaline in lower part; gradual, wavy boundary. 

C-42 to 60 _inches,. oFve~gray (SY 5/2) silty clay; many, 
medium, distmct mottles of grayish brown (2.5Y· 
5/2) and light yellowish brown (2.5Y 6/4); weak, 
coarse, angular blocky structure; firm when moist, 
plastic when wet; no roots; :rounded pebbles 1 to ~ 
percent, by volume; mildly alkaline. 

The AU horizon ranges from dark gray (lOYR 4/1) t<' 
dark grayish brown (lOYR 4/2) to gray (lOYR 5/1), and 
the A12 horizon ranges from dark gray (lOYR 4/1) to dark 
grayish brown (lOYR 4/2) to gray (lOYR 5/1 or 6/1). The 
clay content of the B2 horizon :ranges from 50 to 60 percent, 
In some places the A horizon and the Blg horizon are very 
strongly acid and the B22tg horizon is neut:r-al. Depth h 
calcareous material ranges from 36 to 48 inches. Coarse 
fragments make up from 1 to 5 percent of the soil mass. 

The Trumbull soils are the poorly drained members of a 
drainage sequence that includes the somewhat poorly 
drained Remsen soils and the mod?rately well drained Gee
burg soils. They are adjacent to the Remsen soils in mam 
places. The Trumbull soils are more clayey than the Cari
adice soils, and unlike them, a.re not underlain by stratified 
silty clay loam, silt loam, sand, and gravel. Trumbull soils 
are more clayey in their subsoil and underlying materia' 
than Sebring soils. 

Trumbull silt loam (Oto 2 percent slopes) (Tr).-This 
soil occurs in level and slightly concave areas. Soil 
material from higher areas tends to accumulate on this 
soil, and in some places its surface layer is darker 
colored than that in the profile described as typical 
for the series. 

Included with this soii in mapping, on breaks along 
drainageways, were small areas of the moderately 
well drained Geeburg soils. Also included in the map
ping, in depressions, were a few small areas of the 
very poorly drained Montgomery soils. 

Excessive wetness is the major limitation to the 
use of this soil for farming and for nonfarm purposes. 
(Capability unit IVw-1; woodland suitability group 
lwl) 

Urban Land 
Urban land (Ur) occurs in the central business dis

tricts of Canton, Massillon, and Alliance and in sur
rounding areas. It also occurs in large industrial com
plexes. This mapping unit consists of land used for 
buildings, streets, and sidewalks and of areas where 
soil material has been removed or the soil has been 
covered by fill material. In most areas cut and fill op
erations have so altered the original soils that the 
soil profile cannot be recognized. ( Capability unit not 
assigned; woodland suitability group not assigned) 

Wadsworth Series 
The Wadsworth series consists of somewhat poorly 

drained, level to sloping soils on uplands in the north
eastern part of the county. These soils formed in clay 
loam or silty clay loam glacial till of Wisconsin age. 

In a typical profile the plow layer is dark grayish
brown silt loam about 7 inches thick. The subsoil is 
about 35 inches thick. To a depth of about 20 inches, it 
is brownish-yellow and brown, friable silty clay loam 
mottled with gray. Below this, and extending to a 
depth of 81 inches, is a brown clay loam fragipan that 
is mottled with light gray. The lower part of the sub
soil is 11 inches of brown clay loam mottled with 
light brownish gray. The underlying material also is 
brown clay loam mottled with light brownish gray. 

The Wadsworth soils have a moderately deep root 
zone in most places. Permeability is slow in the fragi
pan. The available moisture capacity is low to medium. 
These soils have a seasonal high water table for fairly 
long periods, and unless adequately drained, they 
are slow to dry out in spring. 

These soils are not extensive in this county, but 
many areas have been drained and are used for culti
vated crops. 

Typical profile of Wadsworth silt loam, 2 to 6 per
cent slopes, in a cultivated field in Marlboro Township, 
section 36, T. 20 N., R, 7 W.; 

Ap-0 to 11 inches, dark grayish-brown (lOYR 4/Z) silt 
loam; moderate, fine and medium, crumb struc
ture; friable; abundant roots; no stones or peb
bles; medium acid; abrupt, smooth boundary. 

Blt-7 to 12 inches, brownish-yellow (lOYR 6/5) silty clay 
· loam; manY, fine, faint mottles of light gray 

{lOYR 7/1)"; _moderate, fine and medium, subangu
lar blocky structure; friablej medium, patchy, 
light-gray (lOYR 7/2) and brownish-yellow (lOYR 
6/6) day films on some ped faces j few stones in 
lower part of horizon; strongly acid; clear, wav 
boundary. 

11B2t-12 to 20 inches, brown (7.5YR 4/4) (ped interiors) 
silty clay loam; common, medium, prominent mot
tles of light brownish gray (lOYR 6/2); moderate, 
medium and coa:rse, subangular blocky structure; 
slightly firm and somewhat brittle when moist 
slightly plastic when wet; _nearly continuous, me
dium, light-gray (lOYR 7 /1) and grayish-brown 
(lOYR _5/2) coats on horizontal and :vertical ped 
faces; few stones; . strongly acid; clear, wavy 
boundary. 

lIBx-20 to 31 inchest brown {lOYR 5,/3) clay loam; many 
medium, faint mottles of light gray (lOYR. 7/2); 
weak, coarse, prismatic structure that breaks to 
weak, coarse, subangular blocky structure; very 
firm and somewhat brittle when moist, slightly 
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plastic when wet; 60 percent of horizontal and ver .. 
tical ped faces have light-gray (10YR 7 /2) and 
brownish-yellow (10.YR 6/6) rinds next to gray 
clay flows 4 millimeters thick; strongly acid; clear, 
wavy boundary. 

IIB3-81 to 42 inches, brown (lOYR 5/3) clay loam; manyi 
medium, faint mottles of light brownish - gray 
(2.5Y 6/2); weak, coarse, prismatic structure that 
breaks to weak, coarse, subangular blocky struc
ture; slightly firm when moist, plastic when wet; 
no roots; thick, light brownish~gray (2.5Y 6/2) 
clay films on 80 percent of horizontal and vertical 
ped faces; clay flows 6 millimeters thick; few 
atones; slightly acid. 

IIC-42 to 48 inches, brown (10YR 5/3) clay loam; com
mon, medium, :faint mottles of light brownish gray 
(2.5Y 6/2) ; massive (structureless) i slightly ftrm; 
neutral. 

The clay cr,ntent of the IIB2t and IIBx horizons ranges 
from 27 to 35 percent. The matrix of the IIR2t horizon is 
dark brownish yellow (10YR 6/5), yellowish brown (10YR 
5/4), brown (lOYR 5/3), or dark brown (7.5YR 4/4). Depth 
to the top of the IIBx horizon (fragipan) ranges from 18 to 
26 inches; the IIBx horizon ranges from 10 to 215 inches in 
thickness. Depth to calcareous soil material ranges from 36 
to 60 inches or more. Below a depth of 60 inches, the glacial 
till ia firm, is limy, and contains numerous pebbles and 
fragments of sandstone. 

The Wadsworth soils are the somewhat poorly drained 
members of a drainage sequence that includes the mode_r
ately well drained Rittman soils. Along the boundary be
tween soil associations 3 and 8, Wadsworth soils are com
monly adjacent to Ravenna soils. The Wadsworth aoils have 
a more clayey subsoil than the" Ravenna soils and are more 
shallow to limy material. 

Wadsworth silt loam, 0 to 2 percent slopes (WaA).
This soil occupies areas that vary in shape and size. 
In some places it occurs in depressions and is ponded. 
This soil commonly has a thicker surface layer and 
fragipan than corresponding layers in the profile de
scribed as typical for the series. 

This soil commonly is next to areas of poorly drained 
Sebring soils, and small areas of Sebring soils were 
included in mapping. 

Excessive wetness is the main limihtion to the use 
of this Wadsworth soil for cultivated crops. For many 
nonfarm uses, it is limited by slow permeability and 
a seasonal high water table. (Capability unit IIIw-2; 
woodland suitability group 1 wl) 

Wadsworth silt loam, 2 to 6 percent slopes (WaB) .
This soil generally occupies large areas in the north
eastern part of the county. It has the profile described 
as typical for the series, but in many places the fragi
pan is thicker than that described as typical. 

Included with this soil in mapping were areas of a 
Wadsworth soil that is heavy silt loam in the upper 
part of the subsoil. Also included were small areas of 
a moderately eroded Wadsworth soil that has a lighter 
colored and thinner surface layer than that described 
as typical. Other inclusions were small areas of the 
poorly drained Sebring soils. 

Seasonal wetness is the major limitation to the use 
of this soil for farming. The hazard of erosion also is 
important and practices of erosion control are needed, 
particularly on slopes of 4 to 6 percent. Excessive wet
ness is the main limitation to most nonfarm uses. 
(Capability unit Illw-2; woodland suitability group 
lwl) 

Wadsworth silt loam, 6 to 12 percent slopes (WaC).
This soil occupies narrow strips along drainageways. 
It is better drained than Wadsworth silt loam, 2 to 6 
percent slopes, which has the profile described as 
typical for the series. The better drainag-e is indicated 
by colors that are browner and less gray than typical. 

Included with this soil in mapping were a few areas 
of moderately eroded soils that have a thinner, lighter 
colored surface layer than is typical of Wadsworth 
soils. 

A severe hazard of erosion is the primary limita
tion to the use of this Wadsworth soil for cultivated 
crops. Use for many nonfarm purposes is limited by 
the slope and slow permeability. ( Capability unit 
IIIe-2; woodland suitability group 1 wl) 

Wadsworth silt loam, 6 to 12 percent slopes, mod
erately eroded (WaC2).-This soil occurs in narrow 
areas along drainageways and streams. Its surface 
hyer is 3 to 5 inches thick and is lighter colored than 
that described as typical. This soil is more sticky and 

. has more pebbles on the surface than the uneroded 
Wadsworth soils. It is somewhat better drained than 
Wadsworth silt loam, 2 to 6 percent slopes, which is 
the soil described as typical for the series. The better 
drainao-e is indicated by the colors that are less gray 
than typical in the upper part of the subsoil. 

Use of this soil for cultivated crops is limited mainly 
by a severe hazard of erosion. Seasonal wetness, slow 
permeability, and the slope are limitations to use 
for nonfarm purposes. (Capability unit IIIe-2; wood
land suitability group 1 wl) 

Wadsworth Series, Moderately Shallow 
Variant 
The Wadsworth, moderately shallow variant, soils 

in this county are similar to normal Wadsworth soils 
but are thinner to bedrock. 

The profile of the moderately shallo_w variant ?f 
the Wadsworth series has a dark grayish-brown silt 
loam plow layer about 8 inches thick. The subsurface 
]ayer is yellowish-brown, friable si)t loam ~bout 4 
inches thick. The subsoil, about 28 mches thwk, has 
a fragipan in the uppermost 12 inches. The fragip_an 
is dark-brown silt loam distinctly mottled with 
yellowish brown. Below the fragipan is a l:3-yer of dark 
yellowish-brown silty clay loam mottled with gray and 
a layer of mottled dark yellowish-brown, gray, and 
dark-gray heavy silty clay loam to silty clay that con
tains many fragments of weathered shale. Dark-gray 
shale is at a depth of 40 inches. . . 

Profile of Wadsworth silt loam, moderately shallow 
variant, 2 to 6 percent slopes, in Lexington Township, 
section 30, T. 20 N., R. 7 W.: 

Ap-0 to 8 inches, dark g,-ayish-brown (lOYR 4/2) silt 
loam; weak fine and medium, granular structure; 
friable; ab~ndant :roots; slightly acid; abrupt, 
smooth boundary. 

A2-8 to 12 inches, yellowish-brown (10YR ?/4) silt loam; 
weak, medium, platy structure; friable;. common 
roots· light brownish-gray (10YR 6/2) silt coats; 
very ~trongly acid ; elear, wavy boundary. 

Bxl-12 to 24 inches, dark-brown (7.5YR 4/4) silt Joa!'!; 
common, medium, distinct mottles of yellowish 

CDF013487 



136 SOIL SURVEY 

brown (lOYR 5/6); many grayish-brown (2.5Y 
5/2) silty coats on platy surfaces; weak, coarse 
prismatic structure that breaks to moderate,_ me
dium, platy structure; slightly finnt brittle; 
strongly acid; clear, wavy boundary. 

IIB2-24 to 32 inches, dark yellowish-brown (l0YR 4/4) 
silty clay loam; common, medium, distinct mottles 
of gray (5Y 5/1); weak, medium and coa_rse, pris
matic structure that breaks to weak, mednnn, sub
angular blocky structure.; .. firm; thin discontinu
uous day films of gray (5 I 6/1), :primarily on ver
tical faces; very strongly acid; abrupt, smooth 
boundary, 

IIB3--32 to 40 inches, mottled dark yellowish-brown (lOYR 
4/4). gray (5Y 5/1), and dark-gray (5Y 4/1) heavy 
silty clay loam to silty clay; massive (structure
less); abundant dark-gray fragments of weathered 
shale; very strongly acid i clear, wavy boundary. 

IIR-40 to 50 inches, dark-gray shale; very strongly acid. 

Depth to the Bxl horizon (fragipan) ranges froni. 12 to 
20 inches. This horizon is 10 to 20 inches thick. Depth to 
bedrock ranges from 20 to 48 inches. The shale bedrock is 
shattered and partly weathered in the top 12 inches or 
mote. 

Wadsworth silt loam, moderately shallow variant, 
2 to 6 percent slopes (WbB) .-This soil occurs in the 
northeastern part of the county. It occupies long areas 
eouth of the Tannenhauf Golf Course and north of 
Marlington High School. The iragipan in this soil is 
weak in most placee. Depth to bedrock ranges from 20 
to 48 inches. 

Included with this soil in mapping were small areas 
of soils that do not contain a fragipan and a few areas 
where slopes are less than 2 percent. Also included in 
mapping were small areas of the moderately well 
drained Rittman soils. 

Excessive wetness is the major limitation to use of 
this Wadsworth soil for farming. For many nonfarm 
uses, this soil is limited by wetness and shallowness 
to shale. (Capability unit IIIw-2; woodland suitabil
ity group 1 wl) 

Wallkill Series, Clayey Subsoil Variant 
The Wallkill, clayey subsoil variant, soils are dark 

colored and very poor Jy drained. These soils occur in 
the north-central part of the county. They formed in 
recent alluvium or lacustrine sediments over organic 
material. The clayey subsoil variant from the Wallkill 
series has a finer textured subsoil than normal Wall
kill soils. These soils occupy spoon-shaped areas in de
pressions along drainageways and pockets on uplands. 

A profile of the clayey subsoil variantirom the Wall
kill series has a very dark brown silt loam surface 
layer about 10 inches thick. The subsoil, about 15 
inches thick, is grayish-brown silty clay in the upper
most 10 inches and is grayish-brown silty clay loam 
below. Below the subsoil is a layer of very dark brown 
muck 25 inches thick. 

The Wallkill soils have a deep root zone and high 
available moisture capacity. Permeability is slow in 
the subsoil and is variable in the layer of muck. These 
soils have a high water table much of the year and, 
unless adequately drained, they are slow to dry out in 
spring. Flooding is a hazard. 

These soils are not extensive in this county. Some 
areas have been drained and are used for corn, wheat, 

and hay. The undrained areas are commonly pasture~. 
Typical profile of Wallkill silt loam, clayey subs01l 

variant in a meadow in Marlboro Township, section 
28, T. 20 N., R. 7 W.: 

Ap-0 to 10 inches very dark brown (lOYR 2/2) silt loam t 
moderate,' fine, granular structure; friable i abun · 
dant roots; slightly acid; abrupt, smooth bound
ary. 

B2tg-10 to 20 inchea1 grayish-brown (2.5Y 5/2) ~ilty clczyj 
common medium distinct mottles of hght olive 
brown (2.5Y 5/6);. weak, coarse, prismatic struc
ture in place that breaks to moderate, medium and 
coarse aubangular blocky structure; very plastic 
when ~et; common roots ; thick, continuous, gray 
(N 5/0) clay films on vertical and horizontal ped 
faces; neutral; gradual, smooth bondary. 

B3-20 to 25 inches, grayish-brown (l0YR 5/2) silty clay 
loam; common, fine, faint mottles of brown (lOYR 
5/3), mainly around old root channels; massive 
(structureless) j plastic when wet; common roots; 
15 percent of mass is black (N 2/0) organic stains; 
neutral; abrupt, smooth boundary. 

I!Ib-26 to 50 inches, very dark brown (10YR 2/2) muck; 
weak, thick, platy structure; slightly fibrous; plant 
remains are visible j medium acid. 

The B horizon includes silt loam in some places, and it 
ran,:es from grayish brown (lDYR 5/2 and 2.5Y 5/2) to 
dark grayish brown (l0YR 4/2) in color. Depth to the layer 
of muck is 20 to 40 inches. Reaction ranges from medium 
acid to neutral in the B horizon. 

The Wallkill soils are most commonly adjacent to the 
very poorly drained Carlisle soils. In the Wallkill soils min
eral material is over organic material, whereas in the Car
lisle soils, organic material is over mineral soil. Other adja
cent soils are alluvial very poorly drained Sloan soil over 
mineral material. The Wall kill soils are also next . to the 
very poorly drained Luray and Sloan soils but, unlike those 
soils1 Wallkill soils contain a layel" of muck. 

Wallkill silt loam, clayey subsoil variant (Wc).-This 
soil occupies pockets in drainageways and areas on 
uplands. In some places the layer of muck that is belo:w 
the subsoil is, at a depth of more than 4 feet, under lam 
by mineral soil material. 

Included with this soil in mapping were areas of 
soils, too small to map separately, that have a silty clay 
loam surface layer. Also included in mapping were 
small areas of soils that have only 12 inches of mineral 
soil material over the muck. Other inclusions were 
small areas of the poorly drained Canadice soils and 
small areas of the very poorly drained Montgomery 
soils. 

Excessive wetness and the hazard of flooding are 
the major limitations to the use of this soil for farm
ing. Wetness and unstable soil material are limitations 
for nonfarm uses. ( Capability unit IIIw-3; woodland 
suit.ability group 2wl) 

Wayland Series 
The Wayland series consists of poorly drained, level 

and nearly level soils along the larger streams and 
rivers throughout the county. These soils formed in 
recent alluvium that washed from soils on uplands. 

In a typical profile the surface layer is dark grayis~
brown silt loam about 2 inches thick. The subsoil, 
about 19 inches thick, is gray and grayish-brown silt 
loam that is distinctly mottled with gray, yellowish 
red, and strong brown in the lower 11 inches. The 
under lying material is light brownish-gray silt loam 
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mottled with yellowish brown, gray, and light olive 
brown. 

The Wayland soils have a deep root zone when the 
water table fa low. The available moisture capacity is 
high. The water table is at or near the surface for 
long periods. 

These soils are moderately extensive in this county. 
Most of the acreage is woodland or is used for pasture, 

Typical profile of Wayland silt loam in a pasture in 
Paris Township, section 31, T. 17 N., R. 6 W.: 

Al---0 to 2 inches, dark grayish-brown (I0YR 4/2) silt 
loam; weak, fine, crumb structure; friable; abun
dant roots; slightly acid; clear, smooth boundary. 

B1g-2 to 10 inches, gray (DY 5/1) silt loam; grayish 
brown (2.5Y 5/2), yellowish rad (5YR 4/6), and 
strong brown (7.5YR 5/6) rinds in root channels; 
weak, coarse, subangular blocky structure; friable; 
common roots ; slightly acid ; worm casts ; diffuse, 
wavy boundary. 

B21g-10 to 14 inches, grayish-brown (2.5Y 5/2) silt loam; 
many, fine, distinct mottles of gray (5Y 6/l)t yel
lowish red (5YR 4/6), and strong brown (7.5YR 
5/6); weak. very coarse, subangular blocky struc
ture; friable; common roots; few, fine, distinct 
stains of very dark brown (l0YR 2/2) ferroman
ganiferous stains on ped surfaces; few worm 
casts; slightly acid; diffuse, wavy boundary. 

B22g-14 to 21 inches, grayish-brown (2.6Y 5/2) silt loam· 
many, fine and medium\ distinct mottles of stron~ 
brown (7.5YR 5/6), ye! owish red (5YR 4/6), and 
gray (5Y 5/1); weak, very coarse subangular 
blocky structure; friable; common roots; few, fine 
black (N 2/0) stains on ped surfaces; few wo~ 
casts; slightly acid; diffuse, wavy boundary. 

Cg-21 to 50 inches, light brownish-gray (2.5Y 6/2) silt 
loam; many, medium, distinct mottles of yellowish 
brown (l0YR 5/6), gray (6Y 6/1), and light olive 
brown (2.5Y 5/6) i massive (structureless); fria
ble; :few roots; few, fine, black (N 2/0) concre
tions; slightly acid. 

The A horizon contains a layer of muck 2 to 5 inches 
thick in some places. In some places the A horizon is very 
dark gray_ and is aa _much as 10 inches thick. In some places 
the C honzon contama strata of sandy loam and silty clay 
l?am and lenses and pockets of gravelly loamy sand Reac
tion ranges from medium acid to mildly alkaline. 

T,he Wayland soils are the poorly drained members of a 
dr31mage sequence that includes the well drained Chagrin 
soils, the moderately well drained Lobdell soils the some
what poorly drained Shoals soile, and the ~ery poorly 
drained Sloan soil.s. The Wayland soils are generally adja~ 
cent to ,the Sloan and Shoals soils in some places. The Way
land -soils are less clayey and have less profile development 
than the Sebring soils. 

Wayland silt loam (0 to 2 percent slopes) (Wd).
This soil occupies old abandoned stream channels and 
other sli11;htly depressed areas alonq streams. 

Included with this soil in mapping were a few areas 
of soils that contain thin, mucky organic layers· 
~hese _soils have a darker colored surface layer tha~ 
1s typical for Wayland soils. Also included in mapping 
on the outer edge of Wayland soils, were small area; 
of Shoals soils. Other inclusions, near the center of de

. pressions, were areas of Sloan soils. 
The hazard of flooding is the major limitation to the 

~se. of ~his soil for farming. Wetness and flooding are 
hm1tations to nonfarm uses. (Capability unit IUw--3 · 
woodland suitability group 2wl) ' 

Weikert Series 
The Weikert series consists of well-drained, sloping 

to very steep soils that occur in the unglaciated south
ern part of the county. These soils formed in thin beds 
of residuum from siltstone, sandstone, and shale. 

In a typical profile the plow layer is yellowish-brown 
channery silt loam about 7 inches thick. The subsoil, 
about 7 inches thick, is light yellowish-brown very 
channery silt loam. The underlying material also is 
light yellowish-brown very channery silt loam. Light 
yellowish-brown and light olive-brown, fractured silt
stone bedrock is at a depth of 18 inches. 

The Weikert soils have a shallow root zone. Avail
able moisture capacity is very low. These soils are low 
in organic-matter content and are strongly acid. 

These soils are moderately extensive in this county, 
and generally they are not suited to cultivated crops. 
Most of the acreage remains wooded or is used for 
pasture. 

Typical profile of Weikert channery silt loam, 18 to 
25 percent slopes, moderately eroded, in a pastured 
field in Sandy Township, section 27, T. 17 N., R. 7 W.: 

Ap-0 to 7 inches, yellowish~brown (l0YR 5/4) channery 
silt loam; moderate, fine and medium, crumb struc
ture; :friablei abundant roots; fragments of silt
stone 15 percent1 by volume; very strongly acid; 
abrupt, smooth boundary. 

B2-7 to 14 inches, light yellowish-brown (lOYR 6/4) very 
channery silt loam; weak, fine and very fine, sub
angular blocky structure; friable; common roots; 
very few, thin. patchy clay -films on ped surfaces 
and on skeletal material; 70 percent ~keletal mate
rial of siltstone; very strongly acidj clear, smooth 
boundary. 

C-14 to 18 inches, light yellowish-brown (lOYR 6/4) very 
channery silt loam; massive (structureless); fria
ble; few roots; 90 percent skeletal material; soil 
material between stones; thin, patchy clay films on 
flat stones; strongly acid; clear, smooth boundary. 

R-18 to 24 inehes, light yellowish-brown (lOYR 6/4) and 
light olive-brown (2.5Y 5/4) fractured sHtstone 
bedrock; some weathered material on surfaces in 
upper part; strongly acid. · 

In wooded areas the A horizon ranges from very dark 
grayish brown (lOYR 3/2) to dark grayish brown (lOYR 
4/2) and grayish brown (l0YR 5/2). The B horizon is from 
50 to 80 percent skeletal material. Reaction ranges :from 
very strongly acid to medium acid in the B horizon. Depth 
to bedrock is 12 to 20 inches. The bedrock contains variable 
amounts of siltstone and shale. 

The Wf'ikert soils are adjacent to or near the well 
drained Muskingum and Gilpin soils and the moderately 
well drained Keene soils. They contain more coarse frag
ments in their subsoil than the Gilpin or Muskingum soils, 
and they are shallower to bedrock. The Weikert soils have a 
less clayey subsoil than the Keene soils, and they cont.a.in 
more stone fragments throughout the profile. 

Weikert channery silt loam, 6 to 12 percent slopes 
(WeC).-This soil occupies narrow, rounded ridgetops 
near areas of the Gilpin and Keene soils. It is less 
drouirhtv than any other Weikert soil in the county. 

Included with this .soil in mapping, in small saddles 
on ridges, were small areas of the well-drained Gilpin 
soils. Also included in mapping, in areas where clay 
shale crops out, were narrow, horizontal strips of the 
moderately well drained Keene soils. 

Shallowness to bedrock and a very severe hazard of 
erosion are the major limitations to the use of this 
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soil for farming. Shallowness to bedrock is the main 
limitation to nonfarm uses. (Capability unit VIs-1; 
woodland suitability group 4dl) 

Weikert channery silt loam, 12 to 18 percent slopes 
(WeD).-This soil occurs on breaks between slopes and 
on upper slopes near the Muskingum, Gilpin, and 
Keene soils. 

Included with this soil in mapping, in small concave 
draws, were small areas of Muskingum and Gilpin 
soils. Also included in mapping, along outcrops of acid 
clay shale, were nearly horizontal strips of Keene soils. 

Shallowness to bedrock and the hazard of erosion 
limit the use of this soil for farming and for nonfarm 
purposes. (Capability unit VIs-1; woodland suitabil
ity group 4dl on north- and east-facing slopes and 
5dl on south- and west-facing slopes) 

Weikert channery silt loam, 18 to 25 percent slopes, 
moderately eroded (WeE2) .-This soil occupies areas 
on the upper part of hillsides near the Dekalb, Mus
kingum, Gilpin, and Latham soils. It has the profile 
described as typical for the series. 

Included with this soil in mapping, in areas of sand
stone outcrops, were areas of the Dekalb soils. Also 
included in the mapping, in small concave ravines, 
were areas of the Muskingum and Gilpin soils. Other 
inclusions, in areas where acid clay shale outcrops, 
were horizontal strips of Latham soils. 

The main limitations to the use of this soil are 
shallowness . to bedrock, droughtiness, and the hazard 
of erosion. Because of the slope the use of heavy ma
chinery is dangerous. ( Capability unit VIIs-1 ; wood
land suitability group 4·dl on north- and east- facing 
slopes and 5dl on south- and west- facing slopes) 

Weikert channery silt loam, 25 to 50 percent slopes, 
moderately eroded (WeF2).-This soil occurs on hill
sides. Its surface layer is only 2 inches thick. The pro
file of this soil contains more skeletal material and is 
shallower to bedrock than that described as typical for 
the series. 

This soil is commonly near, or adjacent to, the well
drained Ramsey, Muskingum, Gilpin, and Dekalb soils, 
and areas of those soils were included in mapping. 
These inclusions make up about 20 percent of each 
area mapped. 

The use of this soil for farming and for nonfarm 
purposes is limited by steepness and, in cleared areas, 
by a hazard of erosion. ( Capability unit VIIs-1; wood
land suitability group 4d2 on north- and east- facing 
slopes and 5dl on south- and west- facing slopes) 

Weinbach Series 
The Weinbach series consists of somewhat poorly 

drained, level to sloping soils on stream terraces. These 
soils formed in silt loam and light silty clay loam gla
cial outwash that is underlain by sandy and gravelly 
material. 

In a typical profile the plow layer is dark grayish
brown silt loam about 8 inches thick. The subsoil is 
about 30 inches thick. To a depth of about 19 inches, 
it is pale-brown silt loam and light brownish-gray silty 
clay loam distinctly _mottled with grayish brown and 

strong brown. Below this, and extending to a depth 
of about 30 inches, is a strong-brown, very firm sandy 
loam fragipan that is mottled with pinkish gray. The 
lower part of the subsoil is 8 inches of strong-brown 
gravelly sandy loam distinctly mottled with gray. The 
underlying material is dark-brown, gravelly coarse 
loamy sand. In the lower part of this profile coarse 
fraQ'Illents make up about 40 percent of the soil mass. 

The Weinbach soils have a moderately deep root 
zone. The available moisture capacity is medium. Per
meability is moderately slow in the fragipan and is 
moderate to moderately rapid below. These soils have 
a high water table late in winter and early in spring. 

These soils are only moderately extensive in this 
county, but many acres have been drained and are used 
for cultivated crops. 

Typical profile of Weinbach silt loam, 0 to 2 percent 
slopes, in a meadow in Lake Township, section 28, T. 
12 N., R. 8 W. (analytical data in table 10): 

Ap-0 to 8 inches, dark g-rayish-brown (10YR 4/2) silt 
loam; moderate, fine and medium, crumb struc
ture; :friable; abundant roots; few stones as much 
as 4 inches on long axis~ slightly acid; abrupt, 
smooth boundary. 

Blg-8 to 18 inches, pale-brown (l0YR 6/3) silt loam; com
mon, medium, distinct mottles of grayish brown 
(2.5Y 5/2) j weakt fine, suhangular blocky struc
ture; friable; abundant roots; few stones; very 
strongly add i clear, smooth boundary. 

BZtg-13 to 19 inches, light brownish-gray (10YR 6/2) silty 
clay loam; common, medium, distinct mottles of 
strong brown (7 .5YR 6/6) ; moderate, fine and 
medium, subangular blocky structure; friable; 
common roots; few stones; very strongly acid; 
clear, wavy boundary. 

IIBx-19 to 30 inches, strong-brown (7.5YR 6/8) sandy 
loam; common, medium, distinct mottles of pinkish 
gray (7.5YR 6/2); massive (structureless) j weakly 
developed fragipan; very firmt brittle; few roots; 
continuous grayish-br0'?.'11 (2.5Y 5/2) clay flows on 
vertical surfaces; thin silt coatings between clay 
flows; dark ferromanganiferous stains; oxidized 
root channels; few large atones; strongly acid; 
clear, wavy boundary. 

IIIB3-80 to 88 inches, strong-brown (7.5YR 5/8) gravelly 
sandy loam; few, medium1 distinct mottles of gray 
(N 6/0}; massive (structureless); slightly ftrmj no 
roots; grayish-brown clay :flows terminate in this 
horizon as 2- or 8-inch, clay-enriched nodules; ma
terial appears to be weakly cemented; 40 percent 
coarse fragments; medium acid; gradual, wavy 
bounda.ry. 

IIIC-38 to 60 inches, dark-brown (7.5YR 4/4), gravelly 
cqarse loamy sand; massive (structureless); com
p-acted and very weakly cemented; no roots; some 
cobblestones as much as 6 inches in diameter; 40 
percent, by volume, coarse fragments; neutral. 

In the B2 horizon the matrix is light olive gray (6Y 6/2), 
light brownish gray (l0YR 6/2), or gray (lDYR 6/2), and 
the clay content ranges from 24 to 32 percent. Typically; 
depth to the top of the IIBx horizon (fragipan) is about 28 
inches, but it ranges from 18 to 30 inches. The IIBx horizon 
is weakly developed in most places, but its development 
ranges from weak to moderate. Coarse fragments make up 
1 to 10 percent of the upper part of the B horizon and from 
80 to 60 percent of the lower part of the B horizon and the 
upper part of _the C horizon. Reaction ranges from slightly 
acid to mildly alkaline in the IIIC horizon. 

The Weinbach soils a.re the somewhat poorly drained mem
bers of a drainage sequence that includes the poorly 
drained Ginat soils and the well-drained Wheeling soils. 
Weinbach eoils are adjacent to the Ginat and Bogart soils 
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in many places. Unlike the Fitchville soils the Weinbach 
soils contain a fragipan. The Weinbach soils are underlain 
by sandy and gravelly outwash material, whereas the Rav
enna soils are underlain by loam glacial till. 

Weinbach silt loam, 0 to 2 precent slopes (WhA) .
This soil occupies areas that vary in size. The profile 
of this soil is that described as typical for the series. 

Included with this soil in mapping were a few small 
areas of soils that have a dark-colored surface layer 8 
to 16 inches thick. Also included in mapping were 
small humps of the moderately well drained Bogart 
soils and spots, in depressions, of the poorly drained 
Ginat soils. Other inclusions were a few small areas 
of Weinbach soils that are underlain by loam glacial 
till at a depth of 30 to 40 inches. 

Wetness is the major limitation to the use of this 
soil for farming. Moderately slow permeability and 
seasonal wetness are limitations for many nonfarm 
uses. (Capability unit IIw-2; woodland suitability 
group 2w2) 

Weinbach silt loam, 2 to 6 percent slopes (WhB).
This soil occupies broad, undulating areas on outwash 
plains and smooth, uniform areas on the walls of shal
low depressions and at the base of valley walls. 

This soil is commonly next to the moderately well 
drained Bogart soils and the well drained Chili soils, 
and small areas of those soils were included in the 
mapping. Also included, at the base of slopes, were a 
few small areas of soils that have a dark-colored sur
face layer. Other inclusions were a few small areas of 
Weinbach soils that are underlain by loam glacial till 
at a depth of 30 to 40 inches. 

Wetness is the main limitation to the use of this 
soil for farming. The hazard of erosion is also a con
cern, and practices of erosion control are needed, par
ticularly on slopes of 4 to 6 percent. Moderately slow 
permeability and seasonal wetness are limitations to 
many nonfarm uses. ( Capability unit II w-2; woodland 
suitability group 2w2) 

Weinbach-Urban land complex (Wk).-This complex 
occupies a large area southwest of the Mahoning River 
in the northern part of Alliance, areas in North Canton 
that are 10 to 30 acres in size, and smaller areas in 
the cities, towns, and villages throughout the county. 
This complex consists of the somewhat poorly drained 
Weinbach soils and disturbed land. Most areas are 
nearly level. 

Seasonal wetness is the major limitation to the use 
of this complex for nonfarm purposes. Buildings con
structed in areas of this complex are likely to have 
wet foundations and basements in winter and spring 
unless adequate drainage is provided. In wet periods, 
trafficability is generally poor during construction. 
(Capability unit not assigned; woodland suitability 
group2w2) 

Wellston Series 
The Wellston series consists of well-drained, gently 

sloping and sloping soils on uplands in the unglaciated 
southern part of the county. These soils formed in 
stratified material underlain by sandstone, siltstone, 
and shale. 

In a typical profile. the plow layer is dark yellowish
brown silt loam about 7 inches thick. The subsoil, 
about 24 inches thick, is yellowish-brown silt loam in 
the upper part, strong-brown heavy silt loam in the 
middle part, and reddish-yellow heavy silt loam in the 
lower part. The underlying material is light yellowish
brown very channery silt loam that is about 80 per
cent coarse fragments of siltstone. Light olive-brown, 
bedded siltstone is at a depth of 38 inches. In some 
places the bedrock is fractured in the uppermost 12 
inches. 

The Wellston soils have a moderately deep or deep 
root zone and medium available moisture capacity. 
Permeability is moderate in the subsoil. 

These soils are not extensive in this county. Most of 
the acreage is used for cultivated crops. 

Typical profile of Wellston silt loam, 2 to 6 percent 
slopes, in an old meadow in Canton Township, section 
20,T.10N.,R.8W: 

Ap-0 to 7 inches, dark yellowish-brown (10YR 4/4) silt 
loam; moderate, fine and medium, crumb struc
ture; friable ; common roots; no Htonea or frag
ments; medium acid; abrupt, smooth bou:ridary. 

Blt--7 to 12 inches, yellowish-brown (lOYR 5/6) silt loam; 
weak, fine and medium, subangul!ir b!oeky • struc
tul'e · friable· common roots; thm dLScontinuous 
clay 

1

films on 
1

horizonal and vertical ped faces; no 
coarse fragments; very strongly acid; clear, wavy 
boundary. . 

B21t-12 to 20 inches, strong-brown (7.5YR 5/6) heavy silt 
loam; moderate, fine and mediumt. suba~gular 
blocky structure · friable when moist, slightly 
sticky when wet; 'occasional roots; medium discon
tinuous clay films on ped faces; few fragments of 
siltstone; very strongly acid; clearJ wayy bound
ary. 

B22t-20 to 31 inches, reddish-yellow (7.5YR 6/8) heavy 
silt loa.m · moderate, fine and medium, subangular 
blocky st~ucture i friable; occasional roots; 'med
ium discontinuous clay films on :ped faces; 10 :per
cent, by volume, light brownish-gray (2.5Y 6/2) 
fragments of siltstone; very strongly acid; clear. 
wavy boundary. 

C-31 t.o 38 inches, light yellowish-brown (2.6Y 6/4) very 
channery silt loam; very weak, medium and coarse, 
subangular blocky structure; friable: 80 percent 
coarse fragments of siltstone; strongly acid; grad .. 
ual, wavr boundary. 

R-38 to 50 inches, light olive-brown (2.5Y 5/4), bedded 
siltstone bedrock. 

In some places there is a mantle of silt that is 12 to 20 
inches thick and that contains only a few, if any, coarse 
fragments. The Bt horizon :ranges from 18 to ~O inc?es in 
thickness. The matrix of the B21t and B22t horuons 1s yel
lowish brown (lOYR 5/5 to 5/8), strong brown (7.5YR 6/6), 
or reddish yellow (7.5YR 6/6 to 6/8). Reaction in the B ho
rizon is very" strongly acid or strongly acid. 

The Wellston soils are the well drained members ~f a 
drainage sequence that includes the moderately well dramed 
Tilsit soils. The Wellston soils are commonly adjacent to 
the Tilsit Muskingum and Gilpin soils. They have more 
clay and iess stone frak,nents in the subsoil than the Mus
kingum or Gilpin soils. The Wellston soils fonned in material 
deposited ~ver bedro~k b~ the w~nd, wher':as, .the LoQ.
donviUe soils formed m thm deposits of glacial till under
lain by bedrock. 

Wellston silt loam, 2 to 6 percent slopes (WIB).
This soil occurs on ridgetops and on benches or saddles 
below the ridgetops. It has the profile described as 
typical for the series, but there are small areas that 
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are underlain by nearly impervious clay shale. A few 
stones are on the surface in some areas. 

Included with this soil in mapping were small areas 
of the moderately well drained Tilsit soils. This soil 
is next to the moderately we]) drained Keene soils in 
some places, and small areas of those soils were in
clued in mapping. 

A moderate hazard of erosion limits the use of this 
soil for cultivated crops. Shallowness to bedrock is a 
limitation to nonfarm uses. (Capability unit IIe--1; 
woodland suitability group 2ol) 

Wellston silt loam, 6 to 12 percent slopes (WIG).
This soil occupies areas just below the ridgetops and 
a few areas on narrow ridgetops. It also occurs at the 
base of slopes of hillsides. 

Included with this soil in mapping were a few small 
areas of moderately eroded Wellston soils that have a 
lighter colored surface layer and a profile that is shal
lower to bedrock than the profile of this soil. Also in
cluded in mapping, in areas where clay shale outcrops, 
were small areas of the moderately well drained Keene 
soils. 

A severe hazard of erosion is the major limitation to 
. the use of this soil for farming, The slope and shallow
ness to bedrock are limitations for some nonfarm uses. 
(Capability unit IIIe--1; woodland suitability group 
2ol) 

Wheeling Series 
The Wheeling series consists of well-drained, level 

to steep soils on stream terraces, outwash plains, and 
kames. These soils formed in silt loam glacial material 
of Wisconsin age that is underlain by gravelly and 
sandy outwash material. 

In a typical profile the plow layer is dark grayish
brown silt loam about 8 inches thick The subsoil, 
about 33 inches thick, is yellowish-brown silt loam in 
the uppermost 3 inches and is dark-brown heavy silt 
loam and silt loam below. Below the subsoil is about 
9 inches of dark yellowish-brown very gravelly fine 
sandy loam that is underlain by dark-brown, very 
gravelly loamy coarse sand at a depth of about 50 
inches. 

The Wheeling soils have a moderately deep or deep 
root zone. The available moisture capacity is medium 
to high. Permeability is moderate in the subsoil and 
is rapid in the underlying material. These soils dry 
out fairly early in spring. They have very little, if any, 
gravel in the subsoil. 

The Wheeling soils are extensive in this county. 
Most of the acreage is used for cultivated crops. 

Typical profile of Wheeling silt loam, 2 to 6 percent 
slopes, in a cultivated field in Jackson Township, sec
tion 16, T. 11 N., R. 9 W. (analytical data in table 10): 

Ap-0 to 8 inches, dark grayish-brown (lOYR 4/2) silt 
loam; weak, ftne and medium, granular structure i 
friable; abundant roots; common wormholes; ·me
dium acid~ abrupt, smooth boundary. 

Bl-8 to 11 inches, yellowish-brown (lOYR 5/4) silt loam; 
weak, medium, platy structure; friable; abundant 
roots; common wormcasts; medium acid; clear, 
wavy boundary. 

B21t-11 to 21 inches, dark-brown (7,6YR 4/4) heavy silt 
loam; moderate, fine and mediumt subangular 

blocky structure; friable j. common roots; thin dis
continuous clay films on peds; few, fine, dark, dis~ 
continuous ferromanganiferous stains; very 
strongly acid; gradual, wavy boundary. . 

B22t-21 to 32 inches, dark-brown (7.5YR 4/4) heavy silt 
loam; moderate, medium, subangular blocky struc
ture; friable; common roots; thin, diseon~nuous 
clay films; few, fine, da:rk ferromangamferous 
stains; very strongly acid; clear. wavy boundary. 

B23t-32 to 41 inches, dark-brown (7.5YR 4/4) silt loam; 
weak medium and coarse, subangular blocky 
structure· friable; common roots; thin patchy clay 
films on ped faces; yellowish-brown (lOYR 5/4), 
patchy silt coatings; :few, thin, flat, sedimentary 
stones aB much as 2 inches in diameter; very 
strongly acid; abrupt, wavy boundary. 

IIC1-41 to 50 inches, dark yellowish-brown (l0YR 4/4) 
very gravelly fine sandy loam; massive (structure
less); firm; few roots; dark stains on some.stone 
surfaces; 70 percent coa.rse :fragments, by volume; 
very strongly acid; abrupt, smooth boundary. 

IIC2-60 to 70 inches, dark-brown (7.6YR 4/4) very grav
elly loamy coarse sand j loose; :few roots ; strongly 
acid. 

The A horizon is loam in some places. The clay content o:f 
the B2 horizon ranges from 18 to 30 percent. In the B21t, 
B22t, and B23t horizons1 the matrix ranges from dark 
brown (7.5YR 4/4) to dark yellowish brown (lOYR 4/4). 
Depth to the C horizon is 80 to 50 inches. In this county the 
sand content in the Wheeling silt loams is less than is typi
cal for those soils elsewhere. 

The Wheeling soils are the well-drained members of a 
drainage sequence that includes t'!ie poorlr dre.ine<! Ginat 
soils and the somewhat poorly dramed Weinbach soils. The 
Wheeling soils are commonly next to the Weinbach S!Jils, 
the well-drained Chili soils, and the moderately well dramed 
Bogart soils. They are underlain by glacial outwaah mate
:rial at a depth of 50 inches or less. 

Wheeling loam, 0 to 2 percent slopes (WmA).-This 
soil is on terraces along streams and rivers. It occupies 
areas that are irregular in size and shape. This soil is 
more sandy throughout than the Wheeling silt loams, 
and it is less susceptible to surface crusting. 

This soil commonly is adjacent to areas of the Chili 
and Plainfield soils, and small areas of those soils 
were included in the mapping. Also included in the 
mapping were areas of soils that have a surface layer 
of sandy loam or silt loam. 

This soil has few or no limitations to use for farm
ing or for nonfarm purposes. (Capability unit I-1; 
woodland suitability group 2ol) 

Wheeling loam, 2 to 6 percent slopes (WmB).-This 
soil occupies terraces along the Tuscarawas River and 
other large streams in the county. Its profile is coarser 
textured than that of Wheeling silt loam, 2 to 6 percent 
slopes, which has the profile described as typical for 
the series. This soil is much Jess susceptible to surface 
crusting than Wheeling silt loam. 

This soil is adjacent to areas of Arkport, Chili, and 
Plainfield soils, and small areas of those soils were in
cluded in mapping. Also included in mapping, in 
drainageways, were small areas of the moderately 
well drained Bogart soils. Other inclusions were areas 
of soils that have a surface layer of sandy loam or silt 
loam. 

A moderate hazard of erosion is the major limita
tion to the use of this soil for cultivated crops. Limita
tions to nonfarm uses are few or none. ( Capability 
unit IIe-1; woodland suitability group 2ol) 
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Wheeling loam, 6 to 12 percent slopes, moderately 
eroded (WmC2).-This soil is near the Arkport and 
Chili soils. It occurs in convex areas along the Tuscar
awas River and in higher areas of kames, primarily in 
Lawrence Township. The slopes are generally short 
and irregular. This soil is more sandy throughout than 
the Wheeling silt loams, and it is much less suscepti
ble to surface crusting. 

Included with this soil in mapping were a few small 
areas of Chili soils. 

A severe hazard of erosion is the main limitation to 
the use of this soil for cultivated crops. The slope is 
the dominant limitation for many nonfarm uses. (Cap
ability unit IIIe--5; woodland suitability group 2ol) 

Wheeling silt loam, 0 to 2 percent slopes (WrA).
This soil occupies areas that vary in size. Soil material 
has accumulated in some slightly depressed areas, and 
in these areas the surface layer is thicker than that in 
the profile described as typical for the series. This soil 
is susceptible to surface crusting. 

Included with this soil in mapping, in drainageways 
and depressions, were small areas of the moderately 
well drained Bogart soils. 

Limitations to use of this soil for farming and for 
most nonfarm purposes are few or none. ( Capability 
unit I-1; woodland suitability group 2ol) 

Wheeling silt loam, 2 to 6 percent slopes (WrB) .
This soil occurs on terraces and in broad areas on out
wash plains. Some areas are 40 to 50 acres in size, 
The profile of this soil is that described as typical for 
the series. 

Included with this soil in mapping were a few areas 
of the Chili soils. On this soil, runoff is rapid, and the 
hazard of erosion is moderate in cultivated areas. The 
slope is a slight limitation to some nonfarm uses. (Cap
ability unit IIe-1; woodland suitability group 2ol) 

Wheeling silt loam, 6 to 12 percent slopes (WrC).
This soil occupies areas along the base of slopes and 
rolling areas on kames. 

This soil commonly is next to areas of Chili soils, 
and areas of those soils were included in mapping. Also 
included in mapping were areas of soils that contain 
loam glacial till at a depth of 40 inches or more and 
that are less permeable than is typical of Wheeling 
silt loam. Other inclusions were small areas of the 
Wooster soils. 

Because runoff is very rapid from this soil, the ha
zard of erosion is severe in cultivated areas. The slope 
and the hazard of erosion are limitations for some non
farm uses. (Capability unit IIIe--5; woodland suitabil
lity group 2ol) 

Wheeling silt loam, 6 to 12 percent slopes, moderately 
eroded (WrC2) .-This soil occupies convex slopes of 
knolls. Its surface layer is lighter colored and thinner 
than that in the profile described as typical for the 
series, and the gravelly and sandy underlying material 
is about 30 inches from the surface. This soil is more 
droughty than the uneroded Wheeling soils. 

Included with this soil in mapping were areas of 
soils that contain loam glacial till at a depth of 40 
inches or more and that are less permeable than is 

typical of Wheeling silt loam. Also included in map
ping were some areas of the Chili soils. 

A severe hazard of erosion is the major limitation 
to the use of this soil for cultivated crops. The slope 
is the main limitation for many nonfarm uses, ( Cap
ability unit IIIe--5 ; woodland suitability group 2ol) 

Wheeling soils, 12 to 18 percent slopes, moderately 
eroded (WsD2).-These soils occur on short slopes of 
rounded knolls and at the head of drainageways. The 
surface layer is loam, silt loam, or sandy loam. It is 
lighter colored than that in the profile described as 
typical for the series, and the gravelly and sandy un
derlying material is 30 inches from the surface. 

Included with this soil in mapping were small areas 
of the Chili soils. 

The use of this soil for cultivated crops is limited 
mainly by a very severe hazard of erosion. Tbe slope 
severely limits use for most nonfarm purposes. ( Capa
bility unit IVe-1; woodland suitability group 2ol) 

Willette Series 
The Willette series consists of very poorly drained, 

dark-colored, level and nearly level, organic soils that 
occur in the glaciated part of the county. These soils 
formed in moderately thick organic material over min
eral material. The native vegetation consisted of tam .. 
arack, willows, reeds, sedges, and other water tolerant 
plants. 

A typical Willette soil is very dark brown and mucky 
to a depth of 26 inches. Below 26 inches is gray, cal
careous heavy clay loam mottled with yellowish brown. 

The Willette soils have a moderately deep root zone 
in most places, Available moisture capacity is high. 
Permeability is variable in the muck and is moderate
ly slow in the underlying mineral material. The water 
table is high most of the year. 

These soils are not extensive in this county. Drained 
areas are used for vegetables and other special crops. 
Undrained areas are wooded or are pastured, 

Typical profile of Willette muck on slopes of O to 2 
percent, in a cultivated field in Marlboro Township, 
section 28, T. 20 N., R. 7 W.: 

1-0 to 10 inches, very dark brown (lOYR 2/2) muck; mod-· 
erate fine a.nd medium, granular structure; very 
frin.bie; abundant roots; medium acid; cleart wavy 
boundary. 

2-10 lo 26 inches, very dark brown (lOYR 2/2) muck; 
massive (structureless) that breaks to weak, thick, 
platy structure i decomposed peat; some woody ma~ 
terial; very friable; common roots; medium acid; 
clear, smooth boundary. 

IIC-26 to 50 inches, gray (N 5/0) heavy clay loam; fewi 
fine, distinct mottles of yellowish brown (lO~R 
6/4); massive (structureless); firm; no roots; cal
careous. 

The uppermost organic horizon is black (lOYR 2/1) in 
some places. Depth to the IIC horizon ranges from 20 to 40 
inches. The IIC horizon is silty clay loam, silty clay, or clay 
in some places. Reaction ranges from strongly acid to 
slightly acid in the lower part of the organic horizon. . 

The Willette soils are adjacent to the very poorly dramed 
Carlisle and Linwood soils. Willette soi1S are similar to Lin
wood soils but are underlain by :finer textured mineral ma
terial. The Willette soils have thinner layers of organic ma~ 
terial than the Carlisle soils. 
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Willette muck (0 to 2 percent slopes) (Wt).-This 
soil is in nearly level and depressional areas that vary 
in size and shape. Its muck surface layer is soft, spongy, 
and extremely dark colored. Undrained areas are gen
erally swampy. 

Included with this soil in mapping were small areas 
that have less than 18 inches of muck over mineral ma
terial. This soil is commonly next to areas of the Car
lisle soils, and small areas of those soils were included 
in mapping. 

Excessive wetness is a main limitation to the use of 
this soil for farming. Soil blowing and fire are hazards 
during- dry periods, particularly in drained areas. The 
muck is likely to subside and oxidize in drained areas. 
This soil is unstable if used as sites for buildings and 
for other nonfarm purposes. ( Capability unit IIIw-5; 
woodland suitability group not assigned) 

Wooster Series 
The Wooster series consists of well-drained, gently 

sloping to very steep soils on uplands in the glaciated 
part of the county. These soils formed in loam glacial 
till of Wisconsin age. 

In a typical profile the surface layer is silt loam 
about 10 inches thick that is dark grayish brown in the 
uppermost 7 inches and is yellowish brown below. The 
subsoil is about 40 inches thick. To a depth of about 
21 inches, it is yellowish-brown, friable heavy loam. 
Below this, and extending to a depth of 40 inches, is 
a dark yellowish-brown, very firm and brittle loam 
fragipan. The lower part of the subsoil is 10 inches of 
dark yellowish-brown, slightly firm light loam. 

The Wooster soils have a deep root zone in most 
places. The available moisture capacity is high. Per
meability is moderate in the fragipan layers, These 
soils dry out fairly early in spring. 

The Wooster soils are extensive in this county. 
Ivlost of the acreage is used for cultivated crops. 

Typical profile of Wooster silt loam, 6 to 12 percent 
slopes, in a meadow in Perry Township, section 9, T. 
10 N., R. 9 W.: 

Ap-0 lo 7 inches, dark grayish-brown (lOYR 4/2) silt 
loam; moderate, fine and medium, crumb struc
ture; friable; abundant roots; medium acid; 
abrupt, smooth. boundary. 

A2-7 to 10 inches1 yellowish-brown (10YR 5/4) silt loam; 
weak, fine, subangular blocky structure; friable i 
common roots i few pebbles; very strongly acid; 
clear, wavy boundary. 

B2t-10 to 21 inches, yellowish-brown (10YR 5/4) heavy 
loam; moderate, medium, subangular blocky struc
ture j friable; common roots i thin discontinuous 
clay films on ped faces; common dark-brown 
(7.5YR 3/2) ferromanganiferous stains on some 
ped faces and pebbles; very strongly acid; clea:r, 
wavy boundary, 

Bxl-21 to ao inches, dark yellowish-brown (lOYR 4/4) 
loam; moderate, very coarse, prismatic structure 
that breaks to weakj medium and coarsej subangu
lar blocky structure; very firm, brittle; few roots; 
nearly vertical polygonal seams of yellowish brown 
(lOYR 5/4) in upper part of horizon and of very 
pale brown (lOYR 7/4) in lower part; thin patchy 
c1ay films o:h ped faces; 10 percent pebbles; abun
dant dark-brown (7.5Y 3/2) stains on ped faces j 
strongly acid; gradual, wavy boundary. 

Bx2-30 to 40 inches, dark yellowish-br~wn (lOYR 4/4) 
loam• mode.rate very coarse, prismatic structure 
that 

1

breaks to ;_.,eak, thick1 platy structure; very 
finn1 brittle; few Toots; very dark brown (lOYR 
2/2) stains on platy faces; coats of very pale br~wn 
(!OYR 7/4) and gray (!OYR, 5/1) ~n prism 
faces• thin clay flows between prisms; thm patchy 
clay films on ped faces; 20 percent pebbles; strong-
ly acid; gradual, diffuse boundary. . 

B3-40 to 50 inches, dark yellowish-brown (lOYR 4/4) hght 
loam· weak medium 1 angular blocky structure; 
slightly firm'; no roots; thin ~lay films in pores and 
voids· few concretions of ironstone; 20 percent 
pebbl~s; strongly acid. 

The clay content of the B horizon ranges from 18 to 27 
percent. In the B2t horizon the matrix ranges from strong 
brown (7,5YR 5/6) to yel\owish brown (lOYR 5/4 to 5/6). 
The matrix o_f the Bx horizons (frag1pan) includes yellow
ish brown (10YR 5/6) in some places. Depth to the _Bxl ho
rizon (fragipan) ranges from 20 to 36 inches. The conter:t 
of gravel in the profile ranges from 1 to 80 percent. Typ1-
cally, calcareous rnateTia1 is at a ,depth of more than 60 
inches but it ranges from 60 to 100 inches. 

The' Wooster soils are the well drained members C?f a 
drainage sequence that includes the mod~rately well dratf!ed 
Canfield soils, the somewhat poorly dramed Raven~a soils, 
and the poorly drained Sebring, till substratun;, s~nls. The 
Wooster soils are adjacent to the Canfield s011s m many 
places, and they commonly are next to the Loudonville soils. 
The Wooster soils are deeper !o bedro~k t~an th~ L:udon
ville soils; they contain a frag1pan, wh1ch 1s lack.mg m the 
Loudonville soils. 

Wooster silt loam, 2 to 6 percent slopes (WuB).-This 
soil occupies convex areas on uplands. In most areas 
the slopes are short. This soil receives lit!le or no run
off from surrounding soils. It has a thicker surface 
layer than that in the profile described as typical. for 
the series. In some areas this soil does not contam a 
fragipan, and in these areas the soil is more permeable 
than is typical of Wooster soils. Sandstone bedrock or 
sandy and gravelly material commonly is at a depth 
of 4 to 6 feet. 

Included with this soil in mapping, on concave slopes 
of 2 to 4 percent, were small areas of the moderately 
well drained Canfield soils. 

A moderate hazard of erosion is the main limita
tion to the use of this soil for cultivated crops. Moder
ate permeability and the slope are limitations for 
some nonfarm uses. (Capability unit IIe-1; woodland 
suitability group lol) 

Wooster silt loam, 6 to 12 percent slopes (WuC).
Thls soil occupies areas that vary in size and, shape. 
It has the profile described as typical for 1:he senes,. but 
in a few areas the profile does not contam a frag1pan 
like that described as typical. In these areas water 
moves through the soil at a more rapid rate. Depth to 
sandstone bedrock is 5 to 8 feet. 

Included with this soil in mapping, on slopes of 10 
to 12 percent, were a few, small, moderately eroded 
areas that have more pebbles and stone fragments on 
the surface than the surrounding Wooster soils. Also 
included in mapping, in small drainageways, were 
areas of the somewhat poorly drained R;aver:n~ soils. 

A severe hazard of erosion is the maJ or hm1tahon 
to the use of this soil for cultivated crops. The slope 
and restricted permeability limit use for many no:1-
farm purposes. (Capability unit Ille-1; woodland smt- · 
ability group lol) 
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Wooster silt loam, 6 to 12 percent slopes, moderately 
eroded (WuC2) ,-; TMs soil occurs mainly in long, con
vex, areas, but 1t 1s also on short, irregular slopes along 
dramaiseways. Its surface layer is 3 to 5 inches thick 
and is lighter colored than that in the profile described 
as typical for the series. As a result of erosion this 
soil is more droughty than Wooster silt loam 6 to 12 
percent slopes, which has the profile described as typi
cal for the series. Numerous pebbles and stones are on 
the surface of this soil. In a few places the profile does 
not contain a fragipan. 

This soil commonly is next to areas of the well
drained Chili soils and, in areas adjacent to streams 
small _areas of those soils were included in mapping'. 
Also included in mapping were areas of somewhat 
poorly drained Ravenna soils. 

Use of this soil for cultivated crops is limited mainly 
by a severe hazard of erosion. The slope and restricted 
permeability are limitations for many nonfarm uses. 
(Capability unit IIIe-1; woodland suitability group 
lol) 

Wooster silt loam, 12 to 18 percent slopes moderately 
eroded (W_uD2).-This soil occurs in long, n~rrow strips 
along dramageways and in areas at the head of drain
ageways. Its surface layer is thinner and lighter col
ored than that in the profile described as typical for 
the series. This soil has more stones and pebbles on the 
~urface than the uneroded Wooster soils. In some areas 
its profile does not contain a fragipan. Depth to sand.
stone bedrock or to sand and gravel commonly is 5 to 
10 feet. 

Included with this soil in mapping were small areas 
of Chili soils. 
. A very severe hazard of erosion is the major limita

t10n to the use ?f this soil for farming. The slope, a 
haz_ard. of erosion, and restricted permeability are 
hm1tat10ns to most nonfarm uses. (Capability IVe-1 · 
woodland suitability group lol) ' 

Wooster silt loam, 18 to 25 percent slopes, moder
ate_ly erod~d (WuE2).-This soil occupies long, narrow 
stnps, mamly along streams. Erosion has removed 
'.1'ost of the original surface layer. from this soil and, . 
m 11!-ost areas, has cut shallow gullies and a few deep 
gulhes. Many fragments of sandstone and shale are on 
the surface of this. soil. 

This soil commonly is next to areas of the well
drained Chili soils, and small areas of those soils were 
included in mapping. Also included in mapping were 
areas of a W.ooster soil that has a loam surface layer. 

Use of this Wooster soil for most purposes is limit
ed mainly by steep slopes and a severe hazard of ero
sion. (Capability unit VIe-1; woodland suitability 
group lrl) 

Wooster silt loam, 25 to 50 percent slopes, moderately 
eroded (WuF2) .-This soil occupies a small acreage 
in the county. It occupies narrow strips, mainly along 
streams. Its surface layer is thinner and lighter colored 
than that in the profile described as typical for the ser
ies. Also, there are more pebbles and fragments of 
stones on the surface. 

Included with this soil in mapping were small severe-
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ly eroded areas in which shallow gullies and a few 
deep gullies have formed. 

A severe hazard of erosion and the steep slope are 
the main limitations to the use of this soil for farming 
and for nonfarm purposes. ( Capability unit VIe-1; 
woodland suitability group lrl) 

Wooster-Urban land complex, steep (WvD).-This 
mapping unit is in the glaciated part of the county, 
and it consists of areas of Wooster soils and disturbed 
land that are used mainly for community development. 
About 50 to 75 percent of the area has been severely 
altered by cut and fill operations. The hazard of ero
sion is very severe during and following construc
tion; open ditches are susceptible to washouts and 
severe gullying. The use of this complex for most non
farm purposes is severely limited by the slope. (Cap
ability unit not assigned; woodland suitability group 
loll 

Formation and Classification of Soils 
In this section the factors that affected the forma

tion of the soils in Stark County are discussed. Then 
the current system of soil classification is explained, 
and the soil series are placed in some classes of that 
system and in great soil groups of an older system, 
The soil series in the county, including a profile typi
cal for each series, are described in the section "De
scriptions of the Soils." 

Factors of Soil Formation 
Soils are natural bodies that are the products of the 

factors of soil formation, The five major factors of 
soil formation are parent material, relief, climate, 
time, and living organisms, primarily vegetation, 

Climate and· living organisms, particularly vegeta
tion, are the most active factors of soil formation in 
Stark County. Their effect on parent material is in
fluenced by topography and by the length of time the 
parent material has been in place. The relative impor
tance of each factor differs from place to place. The 
interaction of all of the factors determines the kind 
of soil that develops in any given place. 

Parent material 
The soils of Stark County formed in residuum, in 

alluvium, and in material transported by glacial ac
tion. The most extensive soils in the county are those 
that formed in glacial till, or drift, outwash material 
transported by glacial melt water, and sediments de
posited on the bottom of old glacial lakes. Most of the 
glacial till, or drift, in the county is of Wisconsin age, 
but glacial drift of lllinoian age covers a narrow belt 
in the east-central part of the county. The Chili, Co
notton, and other sandy and gravelly soils that formed 
in glacial outwash occupy a hummocky, V-shaped area 
that extends northward from the .city of Canton (fig. 
13). The Carlisle, Linwood, Willette, and other poorly 
drained, organic soils occur as pockets within this 
area. The silty Fitchville and Sebring soils in this area 
developed in material deposited by slack water in old 
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glacial or postglacial lakes. Soils that formed in sedi
ments deposited in ponded water also occur in areas 
near the boundary between the glaciated part of the 
county and the unglaciated part. These areas extend 
from Canton southwest to Brewster. 

The parent material of the soils in the northeastern 
quarter of Lexington Township is clayey glacial till 
in which the clay content ranges from 50 to 60 percent. 
Formed in it are the Geehurg and Remsen soils. The 
conhmt of clay in the tiU ranges from about 27 to. 35 
percent in the R\ttma1i and Wads~h JOQ\!ll, but ~t 
of the fui.venna !Ille\ Woooter ;;!)ilij avei;age;;; les1;1 than 27 • 
~/Jrcent, ';rile eoHs fol'Jlle!I in clay loam or loam tlli luwe 
ikdense,. CJ!rriP11c.t suh~oil o.r e,:mtaili aJ.rairiJ;llln., The O~l)• 
field Enid Riivenn11 soils ln the Ml!ct:.central llnd wtern 
parts of the county have a fragipan. Throughout the 
county, the wave action of the glacial lakes or of 
glacial melt water has reworked and modified the till 
to some extent. In some places the Wooster and Canfield 
soils are underlain by stratified soil material. 

The Chili and Wheeling soils formed on glacial out-

wash tenaces that col)tain sand and gravel. These 
broad, benchlike ten-aces occur along the Tuscarawas 
River and other streams that flow southward. 

In the unglaciated southeastern part of the county, 
the soils formed in residuum weathered from acid, 
gray sandstone, siltstone, or shale and, in small areas, 
from limestone. The Muskingum, Gilpin, and Weikert 
soils formed in silty material weathered from silt
stone and shale. The Dekalb and Ramsey soils are 
sandy because they formed from weathered sandstone. 
The Latham and Keene soils developed in residuum 
from clay shale. The Tilsit and Wellston soils also de
veloped in residuum from siltstone and shale bedrock. 
These soils have a mantle of silty material deposited 
partly by the wind. The Brooke soils occupy a few 
benches near the hilltops in areas underlain by lime
stone. 

The Lobdell, Chagrin, Shoals, Wayland, and Sloan 
soils occupy bottom lands along streams throughout the 
county. These soils formed in recent alluvium washed 
from soils in higher areas. 

Figure 13.-An area northwest of Canton. The soils are a Chili gravelly loam and a Conotton gra-vel1y Joam. 
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Relief 

Relief has affected soil formation in this county, 
mainly through its effect on the movement of water 
and the degree of erosion. To a lesser extent, relief, by 
affectin2; soil temperature, influences the plant and 
animal life on and in the soil. 

In the hilly southeastern part of the county runoff 
is rapid on the steep slopes, and in these areas, soil 
material is washed away almost as fast as it is formed. 
In this county the Muskingum, Gilpin, Dekalb, Ram
sey, and Weikert soils are strongly affected by relief. 
Near the glacial border, east of Canton, the smooth
ing effect of the glacier on the landscape can be ob
served to the north. To the south, the strongly dissect-
ed, unglaciated hills can be observed. . 

Relief is favorable for the formation of smls in the 
rolling, i,;laciated part of the Allegheny Plateau. In 
the north-central part of the county hummocky areas 
consist of sandy and gravelly material deposited by 
glaciers. Water that runs off or moves through these 
sandy and gravelly, sloping soils tends to collect 
in the low areas where the soils are wet for Jong per
iod.s. Soils of this kind are in the Carlisle, Willette, 
and Fitch ville series. 

Climate 
Climate has a dynamic effect on the formation and 

future development of soils. It influences the rate of 
plant growth, removal of plant nutrients by leaching, 
removal of soil material by water or wind, and the· tem
perature of the soils. Stark County has a humid, tem
perate, continental climate. Climatic data for the 
county are given in the section "General Nature of the 
County." 

The climate is fairly uniform throughout the county. 
There are, however, microclimate differences that 
have influenced the soils. For example, soils in the 
Wooster, Canfield, and Ravenna series aTe similar ex
cept for diffor.ences in natural drainage that result in 
differences in soil climate. These differences cause dif
ferences in the color and in the degree of mottling of 
these soils. The well drained Wooster soils contain few 
or no gray mottles, but the moderately well drained 
Canfield soils are mottled with gray within about 24 
inches of the surface. The somewhat poorly drained 
Ravenna soils are dominantly gray. The gray colors 
and mottles of the Trumbull, Sebring, and other poor
ly drained soils reflect a wet environment and fluctu
ating water table. Because organic matter decomposes 
slowly in wet soils, the very poorly drained Luray and 
Montgomery soils have a thick, dark-colored. surface 
layer. 

Locally, climatic factors are interrelated with relief 
and the kinds of vegetation and, on a regional basis, 
affect the development of the soils. 

Plant and animal life 

The native vegetation in Stark County consisted 
mainly of hardwoods. Red oak, white oak, sugar maple, 
and American beech commonly grew on the glacial 
till plains. Pin oak, shagbark hickory, red maple, 
American elm, and white ash were dominant on the 

somewhat poorly drained to very poorly drained soils. 
The muck soils were covered by willow, tamara?k, 
tag alder .and water-tolerant reeds and sedges. Tuhp
poplar, basswood, dogwood, wild cherry, white oak, 
and hickory were common in 1:he southern part of the 
county, which is on the unglaciated Alle!'henv Plateau. 

Most hardwoods use large amounts of calcium and 
other bases available in the soils. Soils that are nor
mally high in bases remain so under a cover of hard
woods because a large part of the bases is returned to 
the soil each year when the leaves fall. When the leaves 
decompose the bases reenter the soil and are again 
used by pl~nts. Thus, a forest tends to conserve plant 
nutrients. Most of the soils in Stark County, however, 
have always been low in plant nutrients. Because of 
the humid climate, a large part of the bases has been 
leached away. 

Man has changed the direction and rate of develop
ment of the soils by clearing the original forests and 
usin" the land for different purposes. Important 
changes were brought about by cultivating the so!ls; 
by introducing new kinds of phnts; by acceleratmg 
loss of soil material through erosion, which resulted 
from improper practices; by draining large areas 
causing a change in the effective microc!imate; and by 
applying lime and fertilizer, which has improved the 
perc~ntage of the base saturation of the soils in some 
areas. Man's activity continues to affect the develop
ment and use of the soils in the county and will do so 
in the. future. 

Time 
Time is required for the formation of soils. The 

length of time the parent material has been in place 
and exposed to the active forces of climate and plant 
and animal life is important in the development of 
soils. The soils in the glaciated part of the county a:e 
much younger geologically than those that. formed m 
residuum in the unglaciated areas. Relief, how~ver, 
has so affected soil development in many of the residual 
soils that their profiles are Jess developed than those of 
some younger soils. In the soils in the glaciated areas, 
carbonates have been leached to depths ranging from 
3 feet to more than 5 feet. Most of the residual soils 
were originally acid and free of carbonates. 

The effects of time on the development of soils can 
best be observed by comparing the soils on flood plains 
with those on uplands. Geologically, the deposits of 
soil material on the flood plains are young. Compared 
with the soils on uplands, where the soil-forming pro
cesses have been active for a considerable perjod, most 
of the soils on the flood plains have little profile devel
opment. They developed in recently deposited material, 
and they receive new material in periodic floods. On 
these· soils profile development is interrupted by the 
next deposition of sediments. 

Classification of Soils 
Soils are classified so that we can more easily re

. member their significant characteristics. Classification 
enables us to assemble knowledge about the soils, to 
see their relationship to one another and to the whole 
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environment, and to develop principles that help us 
to understand their behavior and their response to 
manipulation. First through classification and then 
through use of soil maps, we can apply knowledge of 
soils to specific fields and other tracts of land. 

Two systems of classifying soils have been used in 
the United States in recent years. The older system 
was adopted in 1938 (3) and later revised (12). The 
system currently used was adopted for general use by 
the National Cooperative Soil Survey in 1965 (10, 14). 
It is under continual study. Therefore, readers inter
ested in developments of this system should refer to 
the latest literature available. In table 9, the soils series 
of Stark County are placed in some categories of the 
current system and in the great soil groups of the old
er system. 

Thus in classification, soils are placed in narrow 
categories that are used in detailed soil surveys so that 
knowledge about the soils can be organized and used 
in managing farms, fields, and woodland, in develop
ing residential, industrial, and recreational areas, in 
engineering work, and in many other ways. Soils are 
placed in broad classes to facilitate study and com
parison in lai·ge areas, such as countries and contin
ents. 

The current system of classification has six categor
ies. Beginning with the broadest, these categories are 
order, suborder, great group, subgroup, family, and 

TABLE 9.-Soil series classified according to the current system of classification and the 1988 system with 
later revisions 

Current Classification 1 
1938 classification with 

later revisions 
Series 

Arkport ··------
Bogart _______ _ 
Brooke 
Canadice _____ _ 
Canfield ______ _ 
Carfo;le ___ -··--
Chagrin ______ _ 

Chili _________ _ 
Conotton _ _ _ .. 
Dekalb _______ _ 
Edwards ______ _ 
Fitchville __ 
G~e~u:ry; __ ..... __ _ 
G1lpm- _______ _ 
Gina.t _________ _ 
Glenford _____ _ 
Keene __ .. 
Killbuck ___ _ 
Latham _______ _ 
Licking ______ . _ 
Linwood ______ _ 
Lobdell -·-----

Loudonville · __ . 
Luray ________ _ 

Luray, gravelly 
subsoil 
variant. 

Mentor _______ _ 
Montgomery . _ 
Muskingum .... _ .. 
Plainfield _____ _ 
Rainsboro _____ _ 
Ramsey _____ _ 
Ravenna _____ _ 
Remsen _______ _ 
Rittman ______ _ 
Sebring _______ _ 
Shoals ________ _ 

Sloan _________ _ 

Tilsit _________ _ 
Trumbull 
Wadsworth ___ _ 
Wallkill _______ _ 

Family 

Coars:e-loamy
1 

mixed, mesic. ______ _ 
Fine-loamy1 mixed, mesic. 
Fine, mixed, mesic ______________ _ 
Fine, illitic, mesie ··------ ____ _ 
Fil'!-e-loam;v, mix_ed1 mesic __ 
Euic., mes1c _____________________ _ 
Fine-loamy, mixed, mesic ________ _ 

Fine-loamy, mixed, mesic _______ _ 
Loamy-skeletal, mixedi mesie ____ _ 
Loamy-skeletal, mixed, mesic __ 
Marly, euic, mesie ______________ _ 
Fine-siltyt mixed, mesie _________ _ 
Fine, illitie, me.sic _____ ----------·· 
Fine-loamy, mixedi mesic _________ _ 
Fine-silty, niixed, mesic _________ _ 
Fine-silty, mixed, mesie _________ _ 
Fine-silty, mixed, ;mesic _____ _ 
Fine-loamy, mixed, nonacid, mesic _ 
Clayey, mixed1 mesie _______ _ 
Fine, ml'xed, mesic __ ... __ ... _. 
Loamy, euic, mesic ... ··---------
Fine-loamy, mixed, mesie _ _ _ __ .. 

Fine-loamy, mixed, mesic ______ _ 
Fine-silty, mixed, noncalcareous, 

mesic. 
Fine-silty1 mixed, mesic 

Fine-silty, mixed, mesic ________ _ 
Fine, mixed, noncalcareous, mesic 
Fine-loamy, mixed, mesic . _ _ _ __ . 
Mixed

1 
mesic _ . _____________ _ 

}Pine-silty, mixed, mesie __ _ _ _ __ _ 
Loamy, siliceous, me.sic __ . _ _ _ . __ _ 
Fine-loamy, mixed, mesic ______ _ 
Fine, illitic, mesic _______________ _ 
Fine-loamy, mixed, mesic _______ _ 
Fine-silty, mixed, mesic . _ .. __ _ 
Fine-loamy, mixed, nonac.id, mesic 

Fine-l9amy, mixed, noncaleareous, 
mes1c. 

Fine-silty, mixed, mesic _ _ _ _ _ 
Fine, i.llitic, mesic _ _ ______ _ 
Fine-silty, mixed, mesic _ _ _ _ _ __ 
Fine-loamy, mixed, nonacid 1 rnesic _ 

Wayland __ ... _ Fine-silty1 mixed, nonacid 1 mesic . _ 
Weikert _ _ _ _ _ _ _ Loamy-skeletal, mixed, mesic ____ _ 

Subgroup 

Psammentic Hapludalfs __ 
Aguie Hapludalfs _ _ _ _ .. _ 
Mollie Hapludalfs ______ _ 
Typic Ochraqualfs _____ _ 
Aguie Fragiudalfs _____ .. 
Typic Medisaprists _____ _ 
Dystric Fluventic 

Eutrochrepts. 
Tvpic Hapludalfs ______ _ 
Typic Hapludalfs . _____ _ 
Typic Dyst-rochrepts ___ _ 
Limnic Medisaprists . _. _ 
Aerie Oehraqualfs _____ _ 
Aguie Hapludalfs __ 
Typic Bapludults _ . _ .. __ 
Typie Fragiaqualfs 
Aguie Hapludalfs _ _ _ _ _ _ 
Aguie Hapludults __ 
Fluventic Haplaquepts . __ 
Aquic Hapludults _____ _ 
Aguie Hapludalfs . _____ _ 
Terrie Medisaprists ____ _ 
Aguie Fluventic 

Eutroehrepts. 
Ultic Hapludalfs ______ _ 
Typic Argiaquolls _ _ _ __ _ 

O:rde.r 
Alfisols _______ _ 
Alfi.sols _______ _ 
Alfi.sols .. ----
Alfisols ____ , __ 
Alfisols _______ _ 
Histosols ____ _ 
Inceptisols ____ _ 

Alfisols _______ _ 
Alfi.sols _______ _ 
Inceptisols .. ___ _ 
Histosols ____ _ 
Alfi.sols _______ _ 
Alfi.sols __ ·----
Ultisols __ 
Alfi.sols ____ _ 
Alfi.sols _______ _ 
U1tisols _______ _ 
Ineeptisols - - - - -
Ultisols ____ _ 
Alfi.sols _______ _ 
Histosols . __ .. __ 
Inceptisols ____ _ 

Great soil group 

Gray-Brown Podzolic soils. 
Gray-Brown Podzolic soils, 
Sols Bruns Acides. 
Low-Humic Gley soils. 
Gray-Brown Podzolic soils. 
Bog soils. 
Alluvial soils. 

Gray-Brown Podzolic soils. 
Gray-Brown Podzolic soils. 
Sols Bruns Acides. 
Bog soils. 
Gray-Brown Podzolic soils. 
Gray-Drown Podwlic soils. 
Gray-Brown Podzolic soils. 
Low-Humic Gley soils. 
Gray-Brown Podzolic soils. 
Gray-Brown Podzolie soil5. 
Alluvial soils. 
Gray-Brown Podzolic soils. 
Gray-Brown PodzoUe soils. 
Gray-Brown Podzolic soils. 
Alluvia] soils. 

Alfisols _ _ _ _ _ _ _ Gray-Brown Podzolic soils. 
Mollisols ____ . _ _ Humic Gley soils. 

Udollic Ochraqualfs _ __ . Alfi.sols Humic Gley soils. 

Typic Hapludalfs __ . ___ _ 
Typic Haplaquolls ______ _ 
Typic Dystroehrepts ____ _ 
Typic U dipsamments ___ _ 
Typic Fragiudalfs ___ _ 
Lithie Dy.strochrepts ___ _ 
Aerie Fragiaqualfs __ _ 
Aerie Ochraqualfs ___ . __ 
Aquie Fragiudalfs _____ _ 
Typic Ochraqualfs _____ _ 
Aerie Fluventie 

Haplaquents. 
Fluventie Ha.plaquolls 

Tynic Fragiudults .. ___ _ 
Typic Ochraqualfs ___ _ 
Aerie Fragiaqualfs ___ _ 
Thapto-Histic 

Haplaquepts. 
Fluventic Haplaqu.epts __ _ 
Lithic Dystrochrepts ___ _ 

Alfisols ______ _ 
Mollisols 
Inceptisols _. _. _ 
Entisola ----··---
Alfi.sols _______ _ 
Inceptisols ____ _ 
Alfisols _ _ __ _ 
Alfisols ______ _ 
Alfi.sols _______ _ 
Alfisols _______ _ 
Ineeptisols ____ _ 

Mollisols ____ . _ 

Ultisols _______ _ 
Alfi.sols __ ---
Alfi.sols - __ 
Inceptisols ____ _ 

Incentisols 
Inceptisols 

Gray-Brown Podzolic soils. 
Humic Gley soils. 
Sols Bruns Ac.ides. 
Gray-Brown Podzolic soils. 
Gray-Brown Podzolic soils. 
Sols Bruns Acides. 
Gray-Brown Podzolie soils. 
Gray-Brown Podzolic soils. 
Gray-Brown Podzolic aoils. 
Low~Humic Gley 1:1oils. 
Alluvial soils. 

Alluvial soils. 

Gray-Brown Podzolic soils. 
Low-Humic Gley soils. 
Gray-Brown Podzolic. soils. 
Humie Gley soils. 

Alluvial soils. 
Sols Bruns Ac.ides. 
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TABLE 9.-Soil series classified according to the current system of classification and the 1938 system with 
later revisions--Continued 

Current Classification 1 
1938 classification with 

later revisions 
Series 

Family Subgroup Order Great soil group 

Weinba·ch ------ Fine-silty, mixed, mesic 
Wellston 

---------·· Aerie Fragiaqualfs ______ Alfisols -------- Gray-Brown Podzolic soils. 
------ Fine-silty, mixed, mesic ---·-----

Wheeling~ Fine-loamy, mixed, mesic _________ 
Ultic Hapludalfs ________ Alfisols ------- Gray-Brown Podzolic soils. 

- - - Ultic Hapludalfs Alfi.sols - - - - - Gray-Brown Podzolic soils. 
Willette Clayey, euic, mesic ______________ Bog soils. ------- Terrie Medisaprists - - - - ., Histosols -------
Wooster Fine-loamy, mixed

1 
mesic __ ------- .. - - -- Typic Fragi.udalfs ------ Alfisols -------- Gray-Brown Podzolic soils. 

1 Placement of some series in the current system of classifi
cation1 particularly in families and subgroups, may change as 
more precise information becomes available. 

2 According to test data, the Gilpin soils. have a higher base 
saturation than is permitted in the Gilpin series· this high base 
saturation is typical for all the Gilpin soils in siark County. In 

series. In this system soil properties that are observ
able and measurable are used as a basis for classifica
tion. The properties are chosen, however, so that the 
soils of similar genesis, or mode of origin, are grouped 
together. The classes that make up the current sys
tem are briefly defined in the folowing paragraphs. 

ORDER: Ten soil orders are recognized in this sys
tem. _They are Entisols, Vertisols, Inceptisols, Aridisols, 
Molbsols, Spodosols, Alfisols, Ultisols, Oxisols, and 
Histosols. The properties used to differentiate the soil 
orders are those that tend to give broad climatic 
groupings of soils. The exceptions are the Entisols and 
Histosols, which occur in many different climates. Six 
of the soil orders are represented in Stark County. 
They are Entisols, Inceptisols, Mollisols, Alfisols, Ulti
sols, and Histosols. 

Entisols are recent soils in which there has been 
little, if any, horizon development. 

Inceptisols are mineral soils in which horizons have 
started to develop but do not have an accumulation 
of illuvial clay_ 

Mollisols are mineral soils that have a dark-colored 
surface layer 10 inches or more thick and a base 
saturation of more than 50 percent. 

Alfisols are mineral soils that have horizons of clay 
accumulation and a base saturation of more than 35 
percent. · 

Ultisols are mineral soils that have horizons of clay 
accumulation and a base saturation of less than 35 per-
cent. . 

Histosols are orl(anic soils that formed in peat or 
muck. The order Histosols has not been completely de
fined, but in Stark County Carlisle muck, Edwards 
muck, Linwood muck, and Willette muck. are Histo
sols. 

SUBORDER: Each order is divided into suborders 
primarily on the basis of those soil characteristics that 
produce classes having the greatest genetic similarity. 
The suborders narrow the broad climatic range per
mitted in the orders. The soil properties used to sepa
rate suborders mainly reflect either the presence or 
absence of waterlogging or soil differences resulting 
from the climate or vegetation. 

GREAT GROUP: Suborders are separated into great 
groups according to the presence or absence of genetic 
horizons and the arrangement of these horizons. The 

the more recent correlations, soils similar to these have been 
named Westmoreland, 

~ This soil is a taxadjunt to the series. The Wheeling silt 
loams in this county contain less sand than Wheeling soils 
elsewhere. 

horizons used to make separations are those in which 
clay, iron, or humus has accumulated or those that 
have pans that interfere with the growth of roots or 
the movement of water. The features used are the self
mulching properties of clay, soil temperature, major 
differences in chemical composition (mainly calcium, 
magnesium, sodium, and potassium), and the like. The 
great group is not shown separately in table 9, because 
it is the last word in the name of the subgroup. 

SUBGROUP : Each great group is subdivided into 
subgroups. One of these subgroups represents the cen
tral, or typic, segment of a group, and the others, 
called intergrades, contain those soils that have prop
erties mostly of one great group, but also one or more 
properties of soils in another great group, suborder, or 
order. Subgroups may also be made in those instances 
where soil properties intergrade outside of the range 
of any other great group, suborder, or order. 

FAMILY: Each subgroup is divided into families, 
primarily on the basis of properties important to the 
growth of plants 01· to the behavior of soils when used 
for engineering. Among the properties considered are 
texture, mineralogy, reaction, soil tempi:rature, per
meability, thickness of horizons, and cons1Stence. 

Laboratory Data 
The physical and chemical analysis reported in 

table 1 0 were made of selected soils in Stark County by 
the Ohio Agricultural Research and Development 
Center Ohio State University. Except for Wooster 
silt lo~m, detailed descriptions of the. soils samJ?led, 
including locations of the profiles described, are given 
in alphabetical order in the section "Description~ ~f 
the Soils." A profile description for the Wooster s011 1s 
given in this section; it is not typical of t~e Wooster 
series but is within the range for that series. 

In addition to the data given in table 10, laboratory 
data are available for soils in the following series: 
Bogart, Canfield, Gee burg, Ravenna, Wadsworth, and 
Weikert. These data are on file at Columbus, Ohio, at 
the Soils Department, Ohio State University; the Ohio 
Department of Natural Resources, Division of Lands 
and Soil; and the State Office, Soil Conservation Ser
vice. 
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Soil and site number Depth Horizon 

Ind,« 
Arkport fine sandy loam 0-9 Ap 

( SK-17). 9-15 B21 
15-18 B22t 
18--21 B23 
21-22 B24t 
22-25 B25 
25-26 B26t 
26-81 B31 
31-32 B27t 
32-36 B32 

Carlisle muck (SK-16). 0-9 1 
9-22 2 

22-60 3 

Chili silt loam (SK-8). 0-9 Ap 
9-12 Bl 

12-19 B2t 
19-29 JIB3t 
36-60 me 

Dekalb sandy loam 0-7 Ap 
(SK-22), 7-15 Bl 

15-25 B2 
26-34 Band C 

Edwards muck (SK-19). 0-5 1 
5-13 2 

13-24 3 
24-28 4 
2&--42 IICea 

Fitchville silt loam 0-9 Ap 
(SK-9). 9-12 A2 

12-20 B2ltg 
20-32 B22tg 
32-40 B23 
40-52 Band C 

Gilpin silt loam (SK-25), 0-9 Ap 
9-13 B21t 

13-18 B22t 
18-30 B23t 

Keene silt loam (SK-27). 0-8 Ap 
8-13 Bl 

13-19 B21t 
19-25 IIB22t 
25-34 IIB3 
34--40 me 

Licking silt loain 0-7 Ap 
(SK-29). 7-15 Bl 

15-20 B2lt 
20-26 IIB22t 
26-a3 IIB3lt 
33-44 IIB32t 
44-<lO JIB andC 

Lurny silt loam (SK-10).' 0-8 Apl 
8-11 Ap2 

11-13 B21tg 
13--15 B22tg 
15-23 B23tg 
23-30 B24tg 
30--138 B3tg 
38-48 IICl 
48-60 IIC2 

SOIL SURVEY 

TABLE 10.-Physical and chemical 

[Analyses made at Ohio Agricultural Research and Development Center7 

Particle-size distribution 

Vel'y Very 
coarse Coarse Medium Fine fine 
sand sand sand sand sind Silt 
(2to (lto (0.5 to (0.25 to (0.10 to (0.05 to 

lmm.) 0.5 mm.) 0.25mm.) O.lOmm.) 0.5mm.) 0.002 mm.) 

Percekt Pereeti-t Pe1'ctmf. Percent Pef'cmt Pe,-cs,a.t 
1.8 7.3 14.4 28.2 14.4 27.5 

.8 6.0 12.7 38.6 18.8 20.l 

.9 6.2 10.9 37.4 18.0 18,5 

.6 5.2 11.4 41.7 18.6 16.8 

.9 5.8 12.4 40.6 16.7 15.1 
1.4 6.2 12,9 42.4 17.5 14.6 
2,6 7.6 14.5 38.7 15.7 12.1 
2.7 11.8 22.5 38.3 18.7 9,1 
2.8 11.6 24.0 33.6 10.6 8.8 
2.4 11.4 30.3 37.8 10.0 6.6 

----------- ----------- ----------- - - - - - - - - -- ----------- ------------
----------- ----------- ----------- ----------- ----------- -----------
- - - ------- ----------- ----------- ----------- ----------·· -----------

2.0 3.9 4.7 6.2 5.5 65.8 
.9 2.6 8.6 5.1 4.8 64,2 

1.5 3.9 4.8 6.6 6.7 54.7 
9.2 25.5 17.5 11.6 3.1 13.9 
6.3 30.7 25.0 14.3 10.2 9.4 

1.4 12.2 22.5 23.3 4.7 26.8 
.4 14.0 30,6 23.9 5.2 15.6 
.7 10.4 21.6 32.4 6.7 17.5 
.3 17.7 32.6 22.3 6.5 12.1 

- - - ------- --------• ·- - - " . ------- -------- - - ----------- -----------
----------- ---------- ----------- ----------- --.--------- -----------
----------- ----------- ----------- ----------- ----------- -----------

- - .. ------- ----------- ----------- ----------- -------- ' - ----·-------
- --------- ----------- ------··---- - - ' -------- ----------- -----------

1.5 3.3 2.6 4.6 4.7 66.5 
2,7 3.2 3.7 3.4 3.5 62.1 
.9 1.8 1.4 2.4 3,2 58.7 
.4 .5 .4 1.2 5.2 62.9 
.6 .4 .2 .6 6.5 67.9 
.4 .7 ,5 .7 1.6 61.8 

1.4 2.4 3.5 11.4 5.6 60.4 
1.4 2.0 2.3 5.2 3.6 60.1 

.7 1.8 2.8 4.9 4.2 55.3 
1.6 2.6 1.3 2.8 4.4 55.4 

4.6 5.1 2.2 2.6 2.6 61.2 
3.9 3.4 1.2 1.2 1.6 61.3 
3.2 3.4 1.0 1.0 1.6 60.1 
1.4 2.4 .9 1.0 1.8 57.1 
4.3 6.2 2.1 2.4 3.8 44.7 

.2 .3 .2 .7 .8 32.4 

.4 1.6 1.6 3.1 3.2 73.5 

.2 1.3 1.2 2,3 3,0 67.6 
,3 1,1 1.1 2.2 3.1 65.7 
.1 ,2 .5 1.2 1.5 60.4 

0 0 .1 .3 .6 37.3 
0 .1 .1 .3 .3 33.2 
0 .1 .2 .9 5.1 56,2 

.4 .8 1.0 2.2 4.6 62.6 

.2 .9 1.0 2.1 4.2 63.3 
.1 .5 .8 1.8 3.0 60.3 
.5 1.7 2.1 3,3 5.0 51.5 
.7 2.0 2.0 3.1 4.8 55.8 
.1 .7 1.2 2,6 4.1 66.1 
.6 1.0 1.4 2.4 4,9 62.9 

3.8 7.9 6,0 8.7 17.7 37.0 
.5 .s 1.2 1.4 5.9 66.6 

CDF013500 



STARK COUNTY, OHIO 

data for selected soils 

Ohio State University. Absence of data indicates determination was not made] 

Exchangeable cations (meg. per 100 grams of soil) 

Organic Cation 
Clay Reaction matter H' Ca Mg K exchange 

(less than capacity 
0.002 mm.) (sum} 

Pe,-cont pH PeT"oun,t 
6.4 5.7 1.9 4.6 3.1 0.5 0.28 8.5 
3.4 6.3 .1 1.9 1.6 .2 .17 3.9 
9.1 5.8 .2 3.6 2.6 .5 .20 6.9 
5.7 5.5 -------------- 2.3 1.3 .4 .20 4.2 
8.5 5.1 -------------- 4.1 1,9 .6 .13 6.7 
6.0 5.0 -------------- 2.8 1.3 ,6 .15 4.9 
8.9 5.-0 -------------- 4.1 2.0 .5 .13 6.7 
2.4 5.2 ----·---------- 1.8 1.0 .4 ,13 3.8 
8.6 5.2 _______ ,,. ______ 2.7 2.1 .8 .15 6.8 
1.5 5.3 --------- - --- 1.5 .7 ,4 .09 2.7 

----------- 4.8 92.0 87.9 45.6 3,7 .56 137.8 
----------- 4.0 91.1 90.4 17.6 3.2 .70 111.9 
----------- 4.8 98.6 69.9 21.1 3.8 1.1 95.9 

11.9 5.2 2.2 8.8 3.6 1.1 .49 14.0 
18.9 4.9 .7 6,6 3.4 1.4 ,81 11.7 
21.8 4.9 .3 7.2 4.8 1.6 ,31 18.9 
19.2 4.7 .2 7.1 4.4 1.3 .26 13,1 

4.1 5.2 .1 2.5 1.5 .7 .08 4.8 
9.1 4.5 -------------- 6.0 .1 .2 .11 6.4 

10.4 4.5 -------------- 4.7 .1 .2 .14 5.1 
10.7 5.4 -------------- 2.5 2.0 .5 .15 5.1 

8.5 6.6 . - ----------·-· 1.7 1.6 .4 .13 3.8 

4.7 
I 

54.S 60.9 4.3 .18 119.7 - - - - - - - - - - 86.9 
----------· 5.1 79.1 43.6 64.4 8.8 .18 116.8 
----------- 5.0 77.8 42,9 50.4 7.2 .12 100.6 
-- ·-------- 5.9 57.4 26.6 83.0 8.5 .23 117.3 
-- - - - - - - - 7.6 8.3 ---------- -------- ----- --------- ------------ - - - -- --------

16,8 5.2 2.6 9.2 5.2 1.6 .13 16.1 
21.4 4.6 .7 8.7 3.2 1.3 .15 13.4 
32.1 4.6 .5 8.1 6,3 3.1 .26 17.8 
29.4 5.0 .3 11.8 8.3 5.1 .33 25.5 
24.8 5.7 -------------- 4.3 8.9 4.9 .28 18.4 
34.3 6.0 -------------- 6,7 12.1 6.2 .40 24.4 

15.3 5.6 -------------- 7.1 3.3 .9 .31 11.6 
25.4 6.4 -------------- 4,6 4.8 1.2 .22 10.8 
80.8 5.0 .2 7,3 5.7 1.9 ,26 15.2 
31.9 5.1 .2 9.1 5,8 3.6 .so 18.8 

21.7 4.8 -------------- 12.1 1.1 .7 .41 14.3 
27.4 4.9 -------------- 11.3 1.5 .6 .32 13.7 
39.7 4.7 -------------- 11.4 1.8 1.2 .29 14.7 
35.4 4.7 -------------- 15,3 1.9 1.2 .29 18,7 
36.5 4.5 _________ , 

. - - - 16,1 .9 1.2 .24 18.4 
65.4 4.1 --------•--·-- 21.4 .8 2.4 .36 25.0 

16,6 4.8 -------------- 11.9 1.5 .2 .57 14.2 
24.4 4.8 ------···----- 12.2 2.2 1.2 .49 16.1 
26.5 4.8 -------------- 12.0 2.6 1,5 .41 16.5 
46.l 4.7 -------------- 13.9 3.3 3.5 .31 21.0 
61.7 4.7 -------------- 13.0 7.2 10.0 .81 30.6 66,0 5.8 --··----------- 9.9 4.3 6.8 .29 21.3 
37.5 6,0 - - -"------- 4,9 6.3 7.2 ,20 18.6 

28.4 6.0 6.3 9.4 17.5 3.8 .36 31.1 28.3 6.2 4.6 7.5 18.4 3.8 .29 30.0 
33.5 6.3 1.2 5.2 16.3 4.0 .31 25.8 
35.9 6.4 1.1 6.1 17.5 4.0 .36 28.0 
31.6 6.5 .8 6.6 16.8 4.4 .86 28.2 
35.2 6.8 .8 5.4 17.9 3.5 .43 27.2 
26.9 6.6 . --- - -- - - ' ... 4.5 12.4 3.9 .33 21.1 
18.9 6.7 - - - - - - - - - -- - - 2.6 7.2 2.1 .13 12.0 
23.6 7.0 -------------- 2.4 7.7 2.2 .15 12.5 
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Base CaCo3 
saturation equivalent 

PBY(le'At Pe,-cent 
46 ----------
51 ----------
48 - - --------
45 ----------
39 ----------
43 ----------
39 ----------
45 ----------
53 ----------
44 ----------
36 ----------
19 ----------
27 ----------
37 ----------
44 ----------
48 ----------
46 ----------48 ----------

6 ----------
9 ----------61 ----------

56 ----------
66 ----------
63 ----------
67 ---------
78 ----------

-- -- 86 

43 ---------
35 ---------
54 ---------
54 ---------
77 ---------77 --------

'39 ---------'57 ---------
'52 ---------
'52 --------

15 --------·· 
18 ----------
22 ---------
18 ---------13 ---------14 ---------

16 --------
24 --------
27 --------
34 --------
57 --------
58 --------
74 --------

70 ---------
75 ---------
80 --------
78 --------
77 --------
80 --------

79 --------
78 --------
81 --------
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TABLE 10.-Physical and chemical 

Particle-size distribution 

Soil and site number Depth Horizon 
Very 

coarse Coarse Medium Fine 
Very 
fine 

sand sand sand sand sand Silt 
(2 to (1 to (0.5 to (0.25 to (0.10 to (0.05to 

lmm.) 0.5mm.) 0.25 mm.) O.lOmm.) 0.5mm.) 0.002 mm. 

lnc'lwr Percent P1:1r<:et1.t Pe1'cent Pd'cett.t Percent: Pero<'lM 

Montgomery silty clay 0-5 Al .3 .4 .5 1.5 1.7 39.9 
loam (SK-20) ,• 5-9 A andB .1 .2 .2 ,7 1.3 29.8 

9-15 Bltg 0 .1 .1 .3 .8 31.6 
15-26 B2ltg 0 .2 .1 .3 .3 23.8 
26-31 B22tg 0 .1 .1 .3 .4 25.8 
31-42 B3tg .9 1.4 1.4 3.7 2.7 39.2 
42-48 Cg .2 .2 .2 .4 .5 63.2 

Muskingum silt loam 0-7 Ap ,9 6.6 9.4 24.5 6.6 40,8 
(SK-26). 7-12 Bl .9 5.4 8.7 21.6 5.9 41.7 

12-17 B2 1.2 5.2 9.7 24.2 6.6 37.7 
17-23 83 1.2 5.7 11.1 29.8 9.2 28.4 
23-29 Band C 1.1 5.7 12.3 33.1 9.6 25.5 

Plainfield loamy aand 0-10 Ap .6 24.8 36.4 17.7 3.2 10.7 
(SK-23). 10-22 B2 .6 21.2 42.4 22.8 3.2 5.5 

22-84 B3 .7 22.0 38,1 23.6 3.3 7.2 
34-46 C 5.3 53.1 26.5 6.8 1.2 3.0 

Rainsboro silt loam 0-8 Ap 1.7 2.6 2.6 5.4 3.7 66.7 
(SK-21). 8-17 B21t .8 2.0 3.7 9.1 6.1 55.2 

17-29 B22t 1.0 2.3 4.8 13.9 10.0 46.8 
29-34 IIBxl 15.4 15.2 11.8 14.7 6.7 21.8 
34-41 IIBx2 14.3 17.7 14.6 17.6 5.9 18.5 
41-48 IIBx3 9.2 15.0 14.5 21.l 5.3 17.4 
48-60 me 0 .1 .1 .8 .5 60.6 

Remsen silt loam 0-7 Ap .6 2.7 3.1 4.6 3.4 61.6 
(SK-11), 7-18 Blt .4 .7 .9 1.7 2.0 44.2 

18-16 B21t .3 .5 .7 1.3 1.8 37.1 
16-24 B22t .4 .6 .7 1.5 1.8 39.4 
24-36 B3t .4 ,8 .9 1.6 1.8 40.5 
36-46 B3-Cl .5 .8 .8 1.5 1.6 41.1 
46-56 Cl .4 1.1 1.1 2.2 2.3 42.6 
56-66 Cl-CZ ,7 1.0 1.0 2.0 2.1 41.6 
66-72 C2-C3 ,8 .7 ,8 1.6 2.0 48.2 

Weinbach silt loam 0-8 Ap' 1.2 1.8 2.7 3.2 3.5 73.7 
(SK-14). 8-13 Blg .4 1.6 2.5 2.8 3.2 65.1 

13-19 B21tg 1.0 1.7 1.7 2.1 2.9 61.7 
19-RO IIRx 3.2 13.4 18.2 14.5 5,6 31.5 
80-38 IIIB3 9.4 23.9 22.5 10,5 4.4 13.0 
38-60 me 14.0 28.6 21.7 12.1 4.8 13.7 

Wheeling silt loam 0-8 Ap .3 .8 .8 1.4 4.6 76.2 
(SK-7). 8-11 Bl .2 .6 .7 1.0 3.4 71.4 

11-21 Blnt .1 .2 .5 ,8 3.8 69.6 
21-32 B22t .1 ,5 .9 1.8 5.7 70.4 
32-41 B28t .1 [ .5 1.2 2.1 6.7 71.3 
41-50 I!Cl 8.2 9.5 14,5 24,4 8.9 27.7 
50-70 IIC2 27.9 41,8 11.3 3.9 2.3 8.4 

Wooster silt loam 0-8 Ap .9 2.8 4.3 6.5 5.5 64.4 
(SK-13). 8-15 Bl 2.5 5.2 7.6 12.5 7.7 42.8 

15-22 B2t 4.7 8.2 11.3 17.7 10.0 30.5 
22-30 Bx 4.7 9.1 11.6 17,8 10.2 31.4 
31h!J9 B3 3.6 9.0 12.6 21.0 10.9 31.6 
39-51 Cl 3.2 · 6.7 10.7 18.5 10.1 87.5 
51-62 C2 2.7 6.5 11.6 2.2 10.1 36.9 . . 1 Exchangeable amdlty . 

2 
Higher than is normal for Gilpin soils in other parts of the country but is common for Ohio for those soils. 
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data for selected soils-Continued 

Exchangeable cations (meg. per 100 grams of soil) 

Organic Cation Base 
Clay Reaction matter H' Ca Mg K exchange saturation 

(less than capacity 
0.002 mm.) (sum) 

Pet'r;e-nt pH Pi,reimt Psrcent 
55.7 6.5 ----------- - - 17.1 31.1 5.5 .82 54.6 69 
67,7 6.7 - ------ - - - - 11.5 39.8 6.1 .51 57.9 80 
67.1 6.9 -------------- 9.1 35.6 6.8 .56 52.1 83 
75.3 7.1 -------------- 7.4 37.1 6.6 ,56 51.7 86 
73.3 7.1 - - - - - - - 7.8 36.8 6.4 .61 51.6 85 
50.7 7.2 -------------- 5.7 31.3 5.8 .46 43.3 87 
35.3 7,7 -------------- ------ - - -------- ... __________ .,_ 

------------ ------------- -----

11.2 4.5 -------------- 7.5 .1 .3 .19 8.1 7 
15.8 4.9 -------------- 6,3 1.2 .4 .15 8.0 22 
15.0 5.1 -------------- 5.3 2.1 .6 .18 8.2 35 
14.6 5.0 - - - - - - - ,. . . - - - 5.0 1.4 .3 .15 6.8 27 
12.7 4.9 -------------- 5.4 1.4 .4 .15 7.3 27 

6.6 5.3 -------------- 7.6 1.0 .5 .13 9.2 18 
4.5 6.2 -------- - - - - 2.2 .3 .2 .10 2.8 21 
6.1 6.1 ------------- 2.2 -7 .4 .09 3.4 35 
4.1 5.1 ---------·----- 2.0 .5 .3 .09 2.9 31 

17.3 7.2 - - ------------ 3.7 9.5 3.0 .18 16.4 77 
23.1 5.0 -------------- 7.9 4.0 1.8 .17 13.9 43 
21.2 4.8 ---------- .. .... 8.5 2.9 1.5 .14 13.0 35 
14.4 5.1 - - - - - - - - - - . - 8.6 2.8 1.6 .14 13.1 35 
11.4 5.5 ------------ 7.2 2.7 1.3 .13 11.3 36 
17.5 5.3 -------------- 9.2 3.9 3.1 .16 16.3 44 
38.4 7.0 -------- - - - 4.0 6.2 9.0 .23 19.4 79 

24.0 4.4 3.4 16.0 .9 1.1 .20 18.2 12 
50.1 4.6 1.0 17.0 2,3 4.6 .28 24.2 30 
58.3 4.4 .9 18.8 2.6 6.4 .33 28.1 33 
55.6 4.5 .8 15.0 2.6 7.8 .31 25.6 41 
54.0 6.7 ,6 4.3 4.0 10.6 .26 19.2 78 
53.7 8.0 .7 - - L_ -------- ---------- - - - - - - - - . " - - - - - - -------------- - - - -
50.3 7.9 - - - - - - - . - - -- - ---------- ------- .. " - - - - - - - -------------- ------------- - - - -
51.5 7.8 -------------- ---------- ------ - - - - - - - - - - - - ·------------- ------------- - - - --
46.4 7.6 -------------- - - - - - - - - - - - - - - ------------- ----------- ----- .. -- . - - - - - .. 

13.9 6.4 2.6 5.2 7.6 .5 .82 14.1 63 
24.4 4.8 .4 7.5 7.1 .9 .32 16.8 63 
28.9 4.8 .5 11.l 8.1 1.8 .31 21.3 48 
13.6 5.3 .3 4.4 4.5 1.7 .15 10.8 59 
16.3 5.7 - - - -- - - - - - - 5.1 6,0 2.4 .18 13.7 63 

5.2 7.7 - - ----------- --- ----· ·- ------- - - - - - - - - - - . - - . - - . - - ... - - - . - - - - . - - . 

16.9 5.9 3.1 7.2 6.3 1.6 .20 15.3 53 
22.7 5.7 .5 6.3 6.7 2.2 .23 13.4 60 
25.0 4.4 .4 9.3 4.4 1.7 .26 16.7 41 
20.6 4.6 .3 8.1 4.1 2.6 .26 15.1 46 
18.1 4.6 .3 8.2 3.3 2.6 .26 14.4 43 
11.8 4.7 .1 4.8 1.9 1.8 .15 8.7 45 

4.4 5.2 .1 3.4 1.9 1.0 ,08 6.4 47 

15.6 6.9 3.4 4.3 10,4 .4 .15 15.3 72 
21.7 6.7 .8 4.5 9.1 .3 .18 14.1 68 
17.6 4.8 .4 7.6 3.0 .3 ,18 11.1 32 
15.2 4.8 - - - - - - - - - - .. - 7.2 2.4 .3 .13 10.0 28 
11.4 4.8 ---------- .. - - 5.4 2.2 .2 .20 8.0 33 
13.3 5.0 ------ ,. _______ 5.2 3.0 .8 .10 9.1 43 
12.0 5.6 - -------- 3.2 4.4 1.1 .08 8.8 64 

l The surface layer of this Luray soil has about 1.5 percent mo:re clay than is the maximum for silt loam. 
4 In Stark County the Montgomery soils generally have a B horizon that is 50 to 60 percent clay. 

151 

CaCo3 
equivalent 

PeT"eii111.i 

----------
- - -------
----------
----------
----------· 
--------- -

29 

---··------
- --------
----------
-- -- . ------
------ ... - -

----------
- - -------
----------
----------
----------
----------
- - - - - - . -

----------
--------------------
----------
------ - - -

- - - -

----------
----------
----------

5 
3 
2 
3 

----------
--------

------ - - - -

----------
----------

1 

- --------
- - - - . ' - - - -

··------

----------
----------
-- -·-------
----------

- - -- - - ... 
----------
----------________ ,,_ 

----------
- . -------

- - - . 

CDF013503 



• 1 

152 SOIL SURVEY 

Laboratory methods.-The data on particle-size 
distribution shown in table 10 were obtained by the 
sieve analysis and by the pipette method outlined by 
Steele and Bradfield (11), but using sodium hexame
taphosphate as the dispersing agent. The silt and clay 
were determined by sedimentation. The reaction was 
determined with a glass electrode and a soil-water ratio 
of 1.1. The percentage of organic matter was deter
mined by wet combustion; the procedure was a modi
fication of the Walkley-Black method (7). 

The exchangeable acidity (H) was measured by the 
method described in the USDA Circular 757 (7). The 
exchangeable calcium (Ca), magnesium (Mg), and 
potassium (K) were determined by extraction with a 
neutral solution of ammonium acetate. The potassium 
in the ammonium acetate solution was determined by 
using a flame photometer. Calcium and magnesium 
were determined by the EDT A method outlined by 
Barrows and Simpson ( 4), and the cation exchange 
capacity by the summation of exchangeable cations. 
The calcium carbonate equivalent was determined by 
measuring the volume of carbon dioxide emitted from 
soil that was treated with concentrated hydrochloric 
acid (8). 

Profile of a Wooster silt loam ( SK-13) in Lake 
Township, NE1/4, of section 36 (analytical data in ta
ble 10): 

Ap-0 to 8 inches, dark grayish-brown (lOYR 4/2) silt 
loam; moderate, fine and medium, granular struc
ture; friable; many roots; pH 6.9; abrupt, smooth 
boundary. 

B1-8 to 15 inches, strong-brown (7.5YR 6/6) silt loam: 
yellowish brown (lOYR 5/6) crushed; strong, fine 
and medium, angular blocky structure; firm; roots 
common; sedimentary, igneous, and metamorphic 
pebbles as much as 5 percent, by volume; pH 6.7; 
clear, wavy boundary. 

B2t-15 to 22 inches, dark yellowish-brown (lOYR 4/4) 
light clay loam; patchy black (7.5YR N 2/0) stains 
on platy faces; massive (.structureless) in place, but 
breaks to weak, very thick, platy structure; firm j 
roots common; thin, patchy clay films on horizontal 

Bx-22 

B3-30 

Cl-39 

C2-51 

ped surfaces; pebbles 6 to 10 percent, by volume; 
pH 4.8; gradual1 wavy boundary. 
to 30 inches, dark yellowish-brown (lOYR 4/4) 
heavy loam; weak, medium and coarse, subangular 
blocky structure; firm; roots common; thin, patchy 
clay films on horizontal ped surfaces; pebbles 10 
percent, by volume j pH 4.8; gradual, wavy bound
ary. 
to 39 inches, dark yellowish-brown (lOYR 4/4) 
sandy loam; massive (structureless) in place, but 
breaks to weak, eoarse, subangular blocky struc
ture; :firm; roots common; 10 percent, by volume; 
pH 4,8: diffuse, wavy boundary. 
to 51 inches, dark yellowish-brown (lOYR 4/4) 
loam; massive (structureless) j fl.rm; few roots; 
pebbles 5 to 10 percentj by volume; pH 5.0; diffuse, 
wavy boundary. 
to 62 Inches, dark yellowish-brown (lOYR 4/4) 
loam; massive (structureless); firm; few roots; 
pebbles 5 to 10 percent, by volume; pH 5.6; diffuse, 
wavy boundary. 

General Nature of the County 
This section provides general information about 

Stark County. It discusses climate, physiography and 
drainage, geology, and natural resources of the county. 

Climate' 
The climate of Stark County is continental. Data 

on temperature and precipitation for the county are 
given in table 11 and are from the records kept at the 
Akron-Canton Airport. Except for snow cover, the data 
are fairly representative of the county. Because of the 
influences of Lake Erie, the annual snowfall averages 
about 48 inches in the northern part of the county 
and only about 33 inches in the southern part. Pre
cipitation varies from year to year, but it is normally 
abundant, and it is ordinarily well distributed through-

1 By MARVIN E. MILLER, State climatologist~ Weathe-r Bu
reau, ESSA, U.S. Department of Commerce. 

TABLE 11.-Tempera.ture a,nd preci-pita.tion data. 
[Data !Tom Akron-Canton Airport] 

Average temperature Precipitation 

Average 
number of 

Average One year in 10 will have- Average days with 1 
Month Dally p~ily Monthly ll!!o~thly monthly monthly inch or more 

maximum mm1mum maximum mm1mum total Less than- More than- snowfall o:f snow cover 

• F. • F. • F, • F. ,., ... ,., ... lfleJw:g l1uli,ea Nttm.bu 

January .. - - - - - - - 35.6 20.9 56 -3 2.86 1.08 5.15 10.0 3 
February ------- 36.6 20.7 58 1 2.80 .99 3.57 8.7 3 
March 46.3 27.5 69 10 3.32 1.54 5.63 9.6 3 
April ___________ 59.6 37,8 79 22 3.34 1.59 5.00 2.7 1 
May------------ 71.2 48.1 85 32 3.85 1.85 5.88 .2 0 
June 80.6 58.2 92 48 4.26 1.72 6.38 0 0 
July_::::::::::: 83.2 61.9 92 50 3.77 1.88 6.66 0 0 
August _________ 82.0 61.0 91 47 3.11 1.41 6.12 0 0 
September 75.1 52.7 89 87 2.62 1.06 5.45 0 0 
October-·------ 63.3 42.5 81 29 2.48 .73 4.25 .6 (') 
November ------ 48.6 32.9 70 15 2.25 .99 4.08 5.5 2 
December ------- 37.4 23.5 60 2 2.27 1.07 4.11 10.3 3 

Yea.r -- - - - - - - 60.0 40.6 94 -6 86.43 29.66 44.88 47.6 15 
1 Less than one-half day . 
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out the year. During the growing season, precipita
tion occurs mostly in showers and thunderstorms. Most 
thunderstorms occur in the period May through Au
gust. During a 10-year period, more than 1.2 inches of 
rain can be expected to fall each week on about 8 days 
in April, 11 days in May, and 12 days in June. Because 
most crops generally are planted from late in April 
through the middle of June and the fields have little 
plant cover, the heaviest rains delay field operations 
and cause considerable soil loss in some places. 

Soil moisture varies during the year. It is lowest in 
October, but winter and early in spring is the recharge 
season when soil-moisture reserves are replenished, be
cause not much of the moisture is then being used. 
Rainfall generally is sufficient to meet the needs of 
crops until July and August, when the need for mois
ture is greatest and its use by plants normally exceeds 
rainfall. The soils become progressively drier in sum
mer and fall. 

The length of the growing season varies consider
ably within the county. These variations are related to 
the terrain, which is gently rolling to hilly. The eleva
tion ranges from 900 feet to 1,350 feet. Table 12 shows 
the probability of freezing temperatures on or after 
given dates in spring and on or before given dates in 
fall. The data were estimated from averages obtained 
from records kept at the Akron-Canton Airport, and 
at Canfield, Chippewa Lake, Millport, and Wooster. 
However, light frost can occur when the temperature 
of the air is above freezing or is as much as 36 ° F. 

In this county the relative humidity is lowest in 
summer and highest in winter. It varies during the 
day and generally decreases with increasing tempera
tures, and it ranges from 50 to 60 percent on hot sum
mer afternoons. The average relative humidity 
throughout the year is about 78 percent at 1 a.m., 82 
percent at 7 a.m., 60 percent at 1 p.m., and 66 percent 
at7p.m. 

In an average year, there are about 74 clear days, 
103 partly cloudy days, and 188 cloudy days in Stark 
County. The cloud cover is O to 30 percent on clear 
days, 30 to 70 percent on partly cloudy days, and is 
more than 70 percent on cloudy days. Heavy fogs occur 
about 30 times each year and are most frequent during 
the warmer half of the year. 

In this county the prevailing winds are from the 

south. The average windspeed is about 10 miles per 
hour, but it is slightly stronger in winter than in sum
mer. Winds that blow at a rate of 35 to 80 miles per 
hour sometimes accompany thunderstorms and cause 
damage in some areas. Thunderstorms occur on an 
average of 40 days a year, and most of them occur in 
the period May through August. Only four tornadoes 
have passed over Stark County since 1900. 

Physiography and Drainage 
Stark County is in the Appalachian Plateau Phy

siographic Province. The northern two-thirds of the 
county lies in the glacial part of the Appalachian Pla
teau, and the rest of the county is in the unglaciated 
part (6). 

The elevations range from a little less than 900 
feet above sea level near Bolivar in the southern part 
of Bethlehem Township to about 1,350 feet northeast 
of Paris in the northern part of Paris Township. 

The unglaciated part of the county appears as 
a maturely dissected peneplain, but the apparent pe
neplain was not caused by peneplanation but by near
ly level, resistant strata that capped the Plateau. The 
topography is hilly and steep and variations in relief 
average about 200 feet within one-half mile. 

The glaciated part of the county is undulating and 
rolling, and the average relief varies less than 100 feet 
within a mile. 

Most of Stark County is in the Ohio River watershed. 
Lexington Township, the eastern part of Marl
boro Township, and the northern part of Washing
ton Township are drained by the Mahoning River 
and its tributaries, Deer Creek and Beech Creek. The 
northern part of Lake Township and the northwestern 
part of Marlboro Township are drained by Congress 
ditch, which flows into the Lake Erie watershed (5). 

Most of the streams in the county roughly para
llel the Tuscarawas River, which flows southward. 
Sandy Creek flows westward into the Tuscarawas Ri
ver at Bolivar, The headwaters of Bear Run, Lime
stone Creek, Pleasant Valley Run, and Indian Run 
are on the uplands near the boundary that separates 
the unglaciated part of the county and the Wisconsin 
glacial till area. The headwaters of Sugar Creek, Ni' 
mishil!en Creek, Little Sandy Creek, Black Run, and 

TABLE 12.-Probabilities of last freezing temperatures 
in spring and first in fall 

[Ba.sed on data at Akron-Canton Airport, Canfieldt Chippewa 
Lake1 Millport, and Wooster] 

Datea for given probability at temperature of-

Probability 20° F. 24° F. 28° F. 
orlowe-r or lower or lower 

Spring: 
1 year in 10 later than _______________ April 18 Mayl May 15 
2 years in 10 later than ___________ ---" - - April 14 April 26 May 10 
5 years in lO la tel' than _ _ _ _ ·---------- April 2 April 15 April 28 

Fall: 
1 year in 10 earlier than _________________ October 24 October 9 September 28 
2 years in 10 earlier than ____________ - - - - - October 29 October 15 October 2 
5 years in 10 earlier than ____ 

' - - - - - ' - November 11 October 31 October 13 

32° F. 
or lower 

May 29 
May 24 
May 14 

September 18 
September 23 
October 5 
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Hugle Run, however, are in the glaciated part of the 
county. Little Sandy Creek, Black Run, and Hugle 
Run have cut narrow gorges through the highlands; 
they flow onto and cross the unglaciated part of the 
county and empty into Sandy Creek. The most not
able gorge is along Nimishillen Creek in an area be
tween North Industry and Howenstein. 

Although the county is moderately well drained, 
there are numerous swampy areas. Some of these 
areas are as much as 700 acres in size. 

Geology 
The bedrock underlying Stark County consists 

mainly of sandstone, siltstone, shale, coal, and lime
stone, all of which formed from sediments laid down 
during the Pennsylvanian period (5). The oldest rocks 
are the Sharon conglomerate and sandstone of the 
Pottsville formation that occur in the western part 
of the county. The remaining members of the Potts
ville formation and all of the members of the overly
ing Allegheny formation and the younger Lower Ma
honing member of the Conemaugh formation underlie 
the eastern part of the county. 

Before glaciation, the topography of all of the 
area that is now Stark County was the same as that 
in Sandy and Pike Townships and the eastern part 
of Bethlehem Township, which are in the unglacia
ted part of the county. However, this area was in
vaded by a succession of glaciers, and glacial erosion 
and. deposition modified the topography in direct re
lationship to the intensity of glaciation. The county 

was invaded by several glaciers of both the Illinoian 
and the Wisconsin age. The glaciers transported ma
terial from the Lake Simcoe area of Canada and from 
other areas to the north. Most of the drift laid down 
by the Illinoian glaciers, however, was either swept 
away or buried by the advance of the Wisconsin gla
ciers (5). Today, only a few hilltops and ridges are 
thinly covered by till deposited by the Illinoian gla
ciers. These areas are 1 or 2 miles wide and are south 
of the boundary that separates the glaciated and un
glaciated parts of the county. The Illinoian till and 
the Wisconsin till are similar and, in these areas, the 
soils from the same series are mapped on both. 

The various advances made by Wisconsin ice 
sheets were divided into two lobes; the Killbuck lobe 
covered the entire western half of the county, and 
the Grand River lobe covered most of the glaciated 
area in the eastern part. Because the advances within 
the two lobes did not take place simultaneously, the 
zone of overlap and outwash is terminated as an inter
lobate area that extends from Canton northward to
ward Uniontown. 

Natural Resources 
Soil, water, and soft coal are among the most 

valuable natural resources of Stark County. Clay, 
shale, sand, gravel, and limestone for cement are other 
important natural resources in this county. 

Water is adequate for most farm uses through
out the county. It is also adequate for many industrial 
uses in some areas. 
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Glossary 
Aggregate, soil. Many fine particles held in a single mass or 

cluster. Natural soil aggregates, such as crumbs, blocks, or 
prisms1 are called peds. Clods are aggregates produced by 
tillage or logging, 

Alluvium. Soil material, such as sand, silt, or clay, that has 
been deposited on land by streams, 

Available moisture capacity. The capacity of a soil to hold 
water in a form available to pJants. Amount of moisture 
held in soil between field capacity, or about one-third at
mosphere of tensionj and the wilting coefficient, or about 15 
atmospheres of tension. 

Base saturation. The degree to which material that bas base
exchange properties is saturated with exchangeable cations 
other than hydrogen, expressed as a percentage of the 
cation-exchange capactiy. 

Bench tenac::e, A shelflike embankment of earth that has a level 
or nearly level top and a steep or nearly vertical downhill 
face, constructed along the contour of sloping land or across 
the slope to control runoff and erosion, The downhill face of 
the bench may be made of rocks or masonry, or it may be 
planted to vegetation. 

Calcareous soil. A soil that contains enough lime or calcium 
carbonate (often with magnesium carbonate) to effervesce 
(fizz) visibly when treated with cold, dilute hydrochlotie 
acid. 

Channery soil. A soil that contains thin, ti.at fragments of sand
stone, limestone, or schist, as much as 6 inches in length 
along the longer axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per
cent sand, and less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of a soil aggre
gate. Synonyms: clay coat, clay skin. 

Consistence, soil The ieel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms wmmonly used 
to describe consistence are-

Loose.-Noncoherent when dry or moist; does not hold to
gether in a mass. 

Friable.-When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed to~ 
gether into a lump. 

Firm.-When moist, crushes under moderate pressure between 
thumb and foTefinger, but resistance is distinctly notice
able. 

Plastie.-When wet, readily deformed by moderate pressure 
but can be pressed into a lumpj will form a "wire" when 
rolled between thumb and forefinger. 

Sticky.-When wet1 adheres· to other materiaJ, and tends to 
stxetch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.-When dry, mode1·ately resistant to pressure; can be 
broken with difficulty between thum1:> a!'~ forefing~T. 

Soft.-When dry, breaks into powder or md1v1dual grarns un
der very slight pressure. 

Cemented.-Hard and brittle; little affected by moistening, 
Diversion, or diYersion terrace. A ridge of earth, generally a 

terrace that is built to divert runoff from its natural course 
and, thus, to protect areas downslope from the effects of 
such runoff. 

Erosion. The wearing away of the land surface by wind (sand
blast) running water, and other geological agents. 

Fertility, ~oil. The quality of a soil that enables jt to provide 
compounds in adequate amounts and in proper balance, for 
the growtl{ of specified plants, when other growt~ factors 
such :as light, mojsture, temperature, and the -physical con
ditjon of the soil are favorable. 

Flood plain. Nearly level land, consisting of stream sediments1 

that borders a stream and is subject to flooding unless pro
tected artificially. 

Fragipan. ~ loamy, brittie, subsurfap-e ~oriz_on ~hat is very low 
in orgamc matter and ~lay but 1s r1ch rn silt or ye:y fine 
sand. The layer is seemmgly cemented, When dry~ it 1s hard 
or very hard and ha.a a high bulk density in comparison with 
the horizon or horizons above it. When moist, the- fragi-pan 
tends to rupture suddenly if pressure is applied, rather than 
to deform slowly. The layer is generally mott)ed, is slowly 
or very slowly permeable to water, .and has few or many 
bleached fracture planes that form polygons. Fragipans are 
a few inches to several feet thick; they generally occur 
below the B horizon, 15 to 40 inches below the surface. 

Glacial drift. Rock material transported by glacial ice and 
then deposited; also includes the assorted and ~assorted 
material deposited by streams fl.owing from glaciers. 

Glacial outwash. Cross-bedded gravel, sand, and silt deposited 
by melting water as it flows from glacial ice. 

Glacial till. Unassorted, nonstratifled glacial drift consisting of 
clay, silt, sand, and boulders transported and deposited by 
glacial ice. 
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Horizon, soil. A layer of soil7 approximately parallel to the 
surface, that has distinct characteristics produced by soil
forming processes. These are the major horizons; 

0 horizon.-The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant resi
dues. 

A horizon..-The mineral hori2on at the surface or just below 
an O horizon. This horizon is the one in which living 
organisms are most active and therefore is marked by 
the accumulation of humus, The horizon may have lost 
one or more of soluble salts, clay, and sesquioxides (iron 
and aluminum oxides). 

B horizon.-The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A 
to the underlying C horizon. The B horizon also has dis
tinctive characteristics caused (1) by accumulation of 
clay, sesquioxides, humus, or some combination of these; 
(2) by prismatic or blocky stl'ucture; (3) by redder or 
stronger colors than the A horizon; or (4) by some com
bination of these. Combined A and B horizons are usually 
called the solum, or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solum. 

C hodzon.-The weathered rock material immediately beneath 
the solu:m. In most soils this material is :presumed to be 
like that from which the overlying horizons were formed, 
If the matel'ial is known to be different from that in the 
solum, a Roman numeral precedes the letter C. 

R layel'.-Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Kame (geology). A short ridge, hill, or mound of stratified gla
cial drift deposited by glacial meltwateT. 

Laeustrine deposits (geology). Material deposited in lake water 
and exposed by lowering of the water level or elevation of 
the land. 

Leaching, soil The removal of soluble materials from soils or 
other material by percolating water. 

Mottled. Irregularly marked with spots of different colors that 
-vary in number and size. Mottling in soils usually indicates 
poor aeration and lack of drainage. Descriptive terms are as 
follows: Abundance----few, coninton, and many,· size----fine, 
m-Bdium, and coarse; and contrast-faint, diBtinct, and 
prominent. The size measurements are these ;fine, less than 5 
millimeters (about 0.2 inch) in diameter along the greatest 
dimension; mediumi,, ranging from 5 :millimeters to 15 milli• 
meters (ubout 0.2 to -0.0 inch) in diameter along the great. 
est dimension; and coane, more than 15 millimeters. (about 
0.6 inch) in diameter along the greatest dimension. 

Natural soil drainage. Refers to moisture conditions that 
existed during the development of the soil, as opposed to 
altered drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the sudden 
deepening of channels or the blocking of drainage outlets. 
Seven different classes of natural soil drainage are recog• 
nized. 

Excessively drained soils are commonly very porous and rap
idly permeable and have a low water-holding capacity, 

Somewhat excessively drained soils are also very permeable 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly perme
able layer in or immediately beneath the solum. They 
have uniform color in the A and upper B horizons and 
have mottling in the lower B and the C ho-ri~ons. 

Imperfectly or somewhat poorly drained soils are wet for sig
nificant periods but not all the time, and in Podzolk soils 
commonly have mottling below 6 to 16 inches, in the 
lower A horizon and in the B and C horizons. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downwardt 
although mottling may be absent or nearly so in some 
soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile, 

Parent material. The disintegrated and partly weathered rock 
from which soil hai, formed. 

Ped. An individual natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability. The quality of a soil horizon that enables water 
or air to move through it. Terms used to describe perme
ability are as follows: very slow, slow, moderately slow, 
moderate, moderately rapid, rapid, and very rapid. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. 
An acid, o-r "sour," soil is one that gives an acid reaction; 
an alkaline soil is one that is alkaline in reaction. In words, 
the degrees of acidity or alkalinity are expressed thus: 

pll 

Extremely acid ----Below 4.5 
Very strongly acid 4.5 to 5.0 
Strongly acid - - - - - . 5.1 to 5.5 
Medium acid --· __ .5,6 to 6.0 
Slightly acid._ - - -- __ 6,1 to 6,5 

pH 

Neutral ··---·---·--6.6 to 7.3 
Mildly alkaline ____ 7,4 to 7-8 
Moderately alkaline 7.9 to 8.4 
Strongly alkaline_ 8.5 to 9.0 
Very strongly 

alkaline ___ 9.1 a11d higher 

Relief. The elevations or inequalities of a land surface, con
sidered collectively. 

Sand. Individual rock or mineral fragments in soils having di
ameters ranging from 0.05 to 2.0 millimeters. Most sand 
grains consist of qual'tz, but they may be any mineral com• 
position, The textural class name of any soil that contains 
85 percent or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in di
ameter from the upper limit of clay (0,002 millimeter) to the 
lower limit of very fine sand ( 0.05 millimeter), Soil of the 
Bilt textural class is 80 percent or more silt and less than 
12 percent clay. 

Soil separates. Mineral particles, less than 2 millimeters in 
equivalent diameter and ranging between specified siz_e 
limits. The names and sizes of separates :recognized in the 
United States are as follows: Very coa1rse sand (2.0 to 1.0 
millimeter); cowrse aand (1.-0 to 0.5 millimeter); medium 
aa.nd (0,5 to 0.25 millimeter); fine aand (0,26 to 0.10 milli
meter); 11ery fine sand (0,10 to 0.05 millimeter) ailt (0.05 
to 0,002 millimeter); and cla11 (less than 0.002 millimeter). 
The separates recognized by the International Society of 
Soil Science are as follows: I (2.0 to 0.2 millimeter); II 
(0_2 to 0.02 millimeter); III (0,02 to 0.002 millimeter); IV 
(less than 0.002 millimeter). 

Soil variant. A soil having properties sufficiently different from 
those other known soils to suggest establishing a new soil 
series but a soil of such limited known area that creation 
of a r:ew series is not believed to be justified. 

Solum. The upper part of a soil profile, above the parent ma
terial, in which the processes of soil formation are active. 
The solum in a mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these ho
rizons are unlike those of the underlying material. The liv
ing roots and other plant and animal life characteristic of 
the soil are largely confined to the solum, 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil _particles, The 
principal forms of soil structure are--pla.ty (laminated)_, 
prismatic (vertical axis of aggregates longer than hor1-
zonal) t columnar (prism with rounded tops), blocky (an
gular or subangular), and granular. Structureless soils are 
(1) single grain (each grain by itself, as in dune sand) or 
(2) massive (the particles adhering together without any 
regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum. Technically the part of the soil below the solum. 
Surface soil. The soil ordinarily moved in tjllage, or its equiva

lent in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace. An embankment, or ridge, constructed across sloping 
soils on the contour or at a slight angle to the contour. The 
terrace intercepts surplus runoff so that it may soak into the 
soil or flow slowly to a prepared outlet without harm. Te:r• 
races in fields are _genel'ally built so they ean be farmed. 
Terraces inteuded mainly for drainage have a deep chan• 
nel that is maintained in permanent sod. 
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Terrace (geological). An old alluvial plain, ordinarily :flat or 
undulating, bordering a river1 lake, or the sea. Stream ter
races are frequently called second bottoms, as contrasted to 
flood plains, and are seldom subject to overflow. Marine ter
races were deposited by the sea and a.re generally wide. 

Texture, soil. The relative proportions of sand, siltJ and clay 
particles in a mass of soil. The basic textural classes, in 
order of increasing proportion of fine particles, are 8andi 
loOITTl,y sand, sa,ndy loam~ loam, silt loam, silt, s(J,1U/,1J clay 
loam, clay loam, silt clay loa.m, sandy clay, silty clay, and 
day. The sand, loamy sand, and sandy loam classes may be 
further divided by specifying "coarse " ":fine" or uvery 
ft 

lt > I 
ne. 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary po
rosity and stable, granular structure. A soil in poor tilth 
is nonfriable, hard, nonaggregated, and difficulty to till. 

Top.soil. A presumed fertile soil or soil material, or one that 
responds to fertilization. ordinarily rich in organic matter, 
used to topdress roadbanks, lawns, and gardens. 

Weathering, soil. All physical and chemical changes produCed 
in rocks at or near the earth's surface by atmospheric 
agents. These changes result in more or less complete 
disintegration and decomposition of the rock. 
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GUIDE TO MAPPING UNITS 

For complete information about a mapping unit, read both the description of the mapping unit and that of .the 
soil series to which the mapping unit belongs. For complete information about a capability unit read both 
the description of the unit .and also the introduction to the section in which the· unit is described. For 
information about the suitability of soils as woodland an.d as wildlife habitat, read the introduction to 
these sections and refer to the tables in each section. Other information is given in tables as follows: 

Map 
symbol 

Ad 
An 
ArB 
ArC 
ArD 
BgA 
BgB 
BoA 
BoB 
Boe 
Bu 
Bv 
BwC2 

BwE2 

Ca 
CdA 
CdB 
CdC 
CdC2 
CdD 
Cd02 

CeB 
CeC 
CfB 

CfC 

Ch 
Ck 
Cm 
CnA 
CnB 
CoC 
CoC2 

Co02 

CoE2 

CpA 
CpB 
CpC 
CpC2 
CuB 

Estimated yields, ta~le lt p. 20. 
Uses of soils in engineering, tables 4, s, and 6, 

pp. 38 through 67. 

Use of soils in town and country planning, 
table 1, p. 72. 

Acreage and extent, table s. p. 91. 

Mapping unit 

Alluvial land-------------------------------------------------
Alluvial land-Urban land complex-----------------------------
Arkport fine s·andy loam, 0 to 6 percent s.lopes---------------
Arkport fine sandy loam, 6 to 12 percent slopes--------------
Arkport fine sandy loam, 12 to 13 percent slopes-------------
Bogart loam, Oto 2 percent slopes---------------------------
Bogart loam, 2 to 6 percent slopes---------------------------
Bogart silt loam, 0 to 2 percent slopes----------------------
Bogart silt loam, 2 to 6 percent slopes----------------------
Bogart silt loam, 6 to 12 percent slopes---------------------
Bogart-Urban land complex---------------~---------------------
Borrow pits---------------------------------------------------
Brooke silty clay loam, 4 to 12 percent slopes, moderately 

eroded------------------------------------------------------
Brooke silty clay loam, 12 to 25 percent slopes, moderately 

eroded------------------------------------------------------

Canadice silt loalll.--------------------------------------------
Canfield silt loam, 0 to 2 percent slopes--------------------
Canfield silt loam, 2 to 6 percent slopes--------------------
Canfield silt loam, 6 to 12 percent slopes-------------------
Canfield silt loam, 6 to 12 percent slopesJ moderately eroded
Canfield silt loam, 12 to 18 percent slopes------------------
Canfield silt loam, 12 to 18 percent slopess moderately 

eroded------------------------------------------------------
Canfield-Urban land complex, undulating----------------------
Canfield-Urban land complex, rolling-------------------------
Canfield silt loam, moderately shallow variant) 2 to 6 

percent slopes----------------------------------------------
Canfield silt loamj moderately shallow variant, 6 to 12 

percent slopes---------------------------------------------
Carlisle muck-------------------------------------------------
Chagrin loam, alkaline phase---------------------------------
Chagrin silt loam, alkaline phase----------------------------
Chili loam.J Oto 2 percent slopes----------------------------
Chili loam, 2 to 6 percent slopes------------------------~---
Chili gravelly loam, 6 to 12 percent slopes------------------
Chili gravelly loam~ 6 to 12 percent slopes, moderately 

eroded------------------------------------------------------
Chili gravelly loam, 12 to 18 percent slopes, moderately 

eroded------------------------------------------------------
Chili gravelly loam. 18 to 25 percent slopes, moderately 

eroded------------------------------------------------------
Chili silt loam, O to 2 percent slopes-----------------------
Chili silt loam, Z to 6 percent slopes-----------------------
Chili silt loam, 6 to 12 percent slopes----------------------
Chili silt loam, 6 to 12 percent slopes, moderately eroded---
Chili-Urban land complex, undulating--------------------------

Described 
on 

page 

92 
92 
93 
93 
93 
94 
94 
94 
94 
94 
94 
95 

95 

95 

96 
97 
97 
97 
97 
97 

98 
98 
98 

98 

99 
99 

100 
100 
101 
101 
101 

101 

101 

102 
102 
102 
102 
102 
102 

Capability unit 

Symbol 

VII lw-1 

[Ie-6 
IIIe-1 
IVe-1 
IIs-1 
!Ie-3 
IIs-1 
IIe-3 
II!e-1 

IIIe-3 

VIe-2 

IVw-1 
IIw-4 
IIe-2 
I!Ie-2 
I!Ie-2 
IVe-2 

IVe-2 

!Ie-4 

rrre-3 
IIIw-5 
nw-5 
!Iw-5 
!Is-1 
Ile-3 
IIIe-1 

IIIe-1 

rve-1 

VIe-1 
rrs-1 
Ile-3 
I!Ie-1 
I!Ie-1 

Page 

19 

11 
13 
16 
12 
10 
12 
10 
13 

13 

18 

17 
12 
10 
13 
13 
16 

16 

10 

13 
15 
12 
12 
12 
10 
13 

13 

16 

18 
12 
10 
13 
13 

~-'loodland 
suitability 

group 

Symbol 

2s1 
2s1 
2s1 
lo! 
lo! 
lo! 
lol 
lol 
lo! 

3cl 

3cl 1/; 
4cl-2/ 

lwl -
lo! 
lo! 
lo! 
lo! 
lol 

lol 
lo! 
lo! 

lol 

lo! 

lo! 
lol 
lo! 
lo! 
lo! 

lol 

lo! 

2rl 
lo! 
lo! 
lol 
lol 
lo! 
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Map 
symbol 

cue 
CuF 
CvF2 

CwA 
CyB 
CyC 
CyD2 

CyE2 

Cz 
DkB 
DkC 
DkE2 

DkF2 

Ed 
FcA 
FcB 
FcC, 
Fu 
GbC2 
GbE2 

GdB 
GdC 
GdD 
Ge 
GfA 
GfB 
GfC 
GfC2 

GfD2 

Gp 
KeB 
Kee 
KeC2 
KeD 
KeD2 
KeE 
Kk 
LaB 
Lac 
LaC2 
LaD 
LaD2 
LaF 

LcA 
LcB 
LcC 
LcC2 

GUIDE TO MAPPING UNITS--Continued 

Described 

Mapping unit 

Chili-Urban land complex, rolling---------------------------
Chili-Urban land complex, steep-----------------------------
Chili and Conotton gravelly loams, 25 to 50 percent slopes, 

moderately eroded------------------------------------------
Conotton loam, 0 to 2 percent slopes------------------------
Conotton gravelly loam, 2 to 6 percent slopes---------------
Conotton gravelly loam, 6 to 12 percent slopes--------------
Conotton gravelly loam, 12 to 18 percent slopes, moderately 

eroded-----------------------------------------------------
Conocton gravelly loam, 18 to 25 percent slopes, moderately 

eroded-----------------------------------------------------
Cut and fill land-------------------------------------------
Dekalb sandy loam, 2 to 6 percent slopes--------------------
Dekalb sandy loam, 6 to 12 percent slopes-------------------
Dekalb sandy loam; 12 to 25 percent slopes, moderately 

eroded-----------------------------------------------------

Dekalb sandy loam, 25 to SO percent slopest moderately 
eroded-----------------------------------------------------

Edwards mucK-------------------------------------------------
Fitchville silt loam, 0 to 2 percent slopes-----------------
Fitchville silt loam, 2 to 6 percent slope_s-----------------
Fitchville silt loam, 6 to 12 percent slopes----------------
Fitchville-Urban land complex-------------------------------
Geeburg silt loam, 6 to 12 percent slopes, moderately eroded
Geeburg silt loam 1 12 to 25 percent slopesJ moderately 

eroded-----------------------------------------------------
Gilpin silt loam, 2 to 6 percent slopes---------------------
Gilpin silt loam, 6 to 12 percent slopes--------------------
G~lpin 7ilt loam, 12 to 18 percent slopes--------------------
Ginat silt loam----------------------------------------------
Glenford silt loam, 0 to 2 percent slopes-------------------
Glenford silt loam, 2 to 6 percent slopes-------------------
Glenford silt loam; 6 to 12 percent slopes------------------
Glenford silt loam; 6 to 12 percent slopes, moderately 

eroded-----------------------------------------------------
Glenford silt loam, 12 to 18 percent slopes, moderately 

eroded----------------------------------------------------
Gravel pits--------------------------------------------------
Keene silt loam, 2 to 6 percent slopes----------------------
Keene silt loam, 6 to 12 percent slopes---------------------
Keene silt loam, 6 to 12 percent slopes, moderately eroded--
Keene silt loam, 12 to 18 percent slopes--------------------
Keene silt loam, 12 to 18 percent slopes, moderately eroded-
Keene silt loam, 18 to 25 percent slopes--------------------
Killbuck silt loam------------------------------------------
Latham silt loam, 2 to 6 percent slopes---------------------
Latham silt loam, 6 to 12 percent slopes--------------------
Latham silt loam, 6 to 12 percent slopes, moderately eroded-
Latham silt loam, 12 to 18 percent slopes-------------------
Latham silt loam, 12 to 18 percent slopes, moderately eroded
Latham silt loam, 18 to 35 percent slopes--------------------

Licking silt loam, 0 to 2 percent slopes--------------------
Licking silt loam, 2 to 6 percent slopes--------------------
Licking silt loam, 6 to 12 percent slopes-------------------
Licking silt loam, 6 to 12 percent slopes, moderately eroded-

on 
page 

102 
102 

102 
103 
103 
103 

103 

103 
1D4 
104 
104 

104 

105 

105 
106 
106 
106 
106 
107 

107 
108 
108 
108 
109 
110 
110 
110 

110 

ll0 
llO 
lll 
llI 
lll 
111 
111 
112 
112 
113 
113 
113 
113 
113 
113 

ll4 
ll4 
114 
115 

Capability unit 

Symbol Page 

Vlie-1 19 
IIIs-1 16 
II!s-1 16 
Ills-1 16 

VIe-1 18 

V!Ie-1 19 
Vllls-1 19 
!Ie-4 10 
Ille-3 13 

lVe-3 17 

Vle-3 18 

!Ilw-5 15 
!Iw-1 11 
IIw-1 11 
II!e-5 14 

!Ve-4 17 

Vle-2 18 
Ile-4 10 
llle-3 13 
IVe-3 17 
Il Iw-4 15 
1-1 9 
Ile-1 9 
IIIe-5 14 

Ille-5 14 

IVe-1 16 

Ile-5 10 
Ille-6 14 
I!Ie-6 14 
IVe-4 17 
IVe-4 17 
Vle-2 18 
11 Iw-3 15 
II Ie-4 13 
IVe-4 17 
!Ve-4 17 
VIe-2 18 
VIe-2 18 
VIe-2 18 

!Ilw-1 14 
I !Ie-5 14 
IVe-4 17 
IVe-4 17 

Woodland 
suitability 

group 

Symbol 

lol 
3fl 

3fl 
3fl 
3fl 
3fl 

3fl 

3£1 

3ol 
3ol 

2rl 1/; 
3rC2; 

lwl 
lwl 
lwl 
lwl 
2cl 

2cl 
3ol 
3ol 
3ol 
lwl 
lol 
lol 
lol 

lol 

lol 

3wl 
3w2 
3w2 
3w2 
3w2 
3w2 
2wl 
3cl 
3cl 
3cl 
3cl 
3cl 
3cl 1/; 
4cl-2/ 

2cl -
2cl 
2cl 
2cl 
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GUIDE TO MAPPING UNITS--Continue<l 

Map 
symbol Mapping unit 

LcE2 
Ld 
Le 
LoB 
Loe 
Loe2 

Loo 
Lo02 

LoE2 

LoF2 

LuB 
Luc 
Ly 
Lz 
Ma 
MeA 
MeB 
Mee 
Meo 
Mg 
MsB 
MsC 
MsD 
MvE 

MvE3 

MvF 

MvG 

MwF 

PlB 
Pie 
Qu 
RaB 
Rae 
Rec 

RcD 

RcE2 

RcF2 

ReA 
ReB 
Rn 
RoA 
RoB 
Rr 

Licking silt loam, 12 to 25 percent slopes~ moderately eroded-
Linwood muck--------------------------------------------------
Lobdell silt loam, alkaline phase----------------------------
Loudonville silt loam, 2 to 6 percent slopes-----------------
Loudonville silt loam, 6 to 12 percent slopes----------------
Loudonville silt loam, 6 to 12 percent slopes, moderately 

eroded- --- ---- -- -- - --- ---- - - --- ----- - -- --- - ----- --- - --- - - ---
Loudonville silt loam, 12 to 18 percent slopes---------------

,Loudonville silt loam, 12 to 18 percent slopes, moderately 
· eroded------------------------------------------------------
Loudonville silt loam, 18 to 25 percent slopes, moderately 

eroded------------------------------------------------------
Loudonville silt loam, 25 to 35 percent slopes, moderately 

eroded--------------------.---------------------------------
Loudonville-Urban land complex, undulating-------------------
Loudonville-Urban land complex, rolling-----------------------
Luray silt loam-----------------------------------------------
Luray silt loam, gravelly subsoil variant---------------------
Made land-----------------------------------------------------
Mentor silt loam, Oto 2 percent slopes----------------------
Mentor silt loam, 2 to 6 percent slopes~---------------------
Mentor silt loam, 6 to 12 percent slopes---------------------
Mentor silt loam, 12 to 18 percent slopes--------------------
Montgomery silty clay loam-----------------------------------
Muskingum silt loam, 2 to 6 percent slopes-------------------
Muskingum silt loam, 6 to 12 percent slopes------------------
Muskingum silt loam, 12 to 18 percent slopes-----------------
Muskingum and Gilpin silt loams, 18 to 25 percent slopes------

Muskingum and Gilpin silt loams, 18 to 2S percent slopes, 
severely eroded---------------------------------------------

Muskingum and Gilpin silt loams~ 25 to 35 percent slopes-----

Mus\ingum and Gilpin silt loams, 35 to 50 percent slopes-----

Muskingum and Gilpin-Urban land complex., steep---------------

Plainfield loamy sand, o to 6 percent slopes-----------------
Plainfield loamy sand, 6 to 12 percent slopes-----------------
Quarries------------------------------------------------------
Rainsboro silt loam, 2 to 6 percent slopes-------------------
Rainsboro silt loam, 6 to 12 percent slopes------------------
Ramsey channery sandy loam, 6 to 12 percent slopes------------

Ramsey channery sandy loam, 12 to 18 percent slopes----------

Ramsey channery sandy loam, 18 to 25 percent slopes, 
moderately eroded--------------------------------~----------

Ramsey channery sandy loam, 25 to 50 percent slopes, 
moderately eroded-------------------------------------------

Ravenna silt loam, 0 to 2 percent slopes---------------------
Ravenna silt loam, 2 to 6 percent slopes---------------------
Ravenna-Urban land complex-----------------------------------
Remsen silt loam, 0 to 2 percent slopes----------------------
Remsen silt loam, 2 to 6 percent slopes----------------------
Remsen-Urban land complex-------------------------------------

Described 
on 

page 

115 
115 
116 
116 
117 

117 
117 

117 

117 

117 
117 
118 
118 
119 
119 
120 
120 
120 
120 
121 
121 
122 
122 
122 

122 

122 

122 

122 

123 
123 
123 
124 
124 
125 

125 

125 

125 

126 
126 
126 
127 
127 
127 

Woodland -
Capability unit suitability 

group 

Symbol Page Symbol 

Vle-2 18 2c! 
lllw-5 15 
llw-5 12 lo! 
IIe-4 10 201 
Ille-I 13 2o! 

IIle-1 13 2ol 
IVe-3 17 201 

JVe-3 17 201 

IVe-3 17 2rl 

Vle-3 18 2rl 
----------- 201 
----------- 201 
IIw-6 12 2wl 
Ilw-6 12 2wl 
VII Is-I 19 
I-1 9 lot 
IIe-1 9 lo! 
IIIe-5 14 lot 
!Ve-I 16 lo! 
Illw-6 16 2wl 
lle-4 10 3o! 
11 Ie-3 13 3ol 
IVe-3 17 3ol 
IVe-3 17 2r! 1/; 

3rl-2/ 

Vle-3 18 2rl 1/; 
3rl-2/ 

Vle-3 18 2rl IT; 
3rl-2/ 

Vlle-2 19 2rl IT; 
3rC2/ 

----------- 2rl IT; 
3rl-Y 

IVs-I 17 2sl 
IVs-I 17 2s1 
-----------
lle-2 10 3wl 
!Ile-2 13 3w! 
Vis-I 18 4dl 1/; 

Sdl-2/ 
Vls-1 18 4dl 17; 

SdC2/ 

VIIs-1 19 4dl 1/; 
Sdl-ij 

V!Is-1 19 4d2 1/; 
SdCif 

Ilw-2 11 2w2 
Ilw-2 11 2W2 
----------- 2w2 
II Iw-1 14 2w2 
II Iw-1 14 2w2 
----------- 2w2 
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Map 
symbol 

RsB 
RsC 
RsC2 
RsD2 
Sb 
Se 
Sg 
Sh 
Sl 
Soc 
SoE 
SoF 
SsC 
SsE 
SsF 
StC 
StD 
StF 
TlC 
Tl• 
Tr 
Ur 
WaA 
WaB 
Wac 
WaC2 
WbB 

We 
Wd 
WeC 
WeD 

WeE2 

WeF2 

WhA 
WhB 
Wk 
WlB 
WlC 
WmA 
WmB 
WmC2 
WrA 
WrB 
WrC 
WrC2 
WsD2 
Wt 
WuB 
WuC 

GUIDE TO MAPPING UNITS--Continued 

Mapping unit 

Described 
on 

page 

Rittman silt loam, 2 to 6 percent slopes----------------------
Rittman silt loam~ 6 to 12 percent slopes---------------------
Rittman silt loam, 6 to 12 percent slopes, moderately eroded--
Rittman silt loam, 12 to 18 percent slopes, moderately eroded-
Sebring silt loam---------------------------------------------
Sebring silt loam, till substratum----------------------------
Sebring-Urban land complex------------------------------------
Shoals silt loam----------------------------------------------
Sloan silt loam-----------------------------------------------
Strip mine spoili sandstone and shale materials, undulating---
Strip mine spoil, sandstone and shale materials, rolling------
Strip mine spoil, sandstone and shale materials, steep--------
Strip mine spoil, acid clay shale materialst undulating-------
Strip mine spoil, acid clay shale materials, rolling----------
Strip mine spoil, acid clay shale materials, steep------------
Strip mine sp6il, nonacid materialst undulating---------------
Strip mine spoil, nonacid materials, rolling------------------
Strip mine spoil, nonacid materials, steep--------------------
Tilsit silt loam, 6 to 12 Percent slopes----------------------
Tilsit silt loam, 12 to 18 percent slopes---------------------
Trumbull silt loam---------------------------------------------
Urban land-----------------------------------------------------
Wadsworth silt loam* 0 to 2 percent slopes--------------------
Wadsworth silt loam, 2 to 6 percent slopes------·--------------
Wadsworth silt loam, 6 to 12 percent slopes-ff-----------------
Wadsworth silt loam, 6 to 12 percent slopes, moderately eroded
Wadsworth silt loam, moderately shallow variant, 2 to 6 

percent slopes-----------------------------------------------
Wallkill silt loam, clayey subsoil variant---------------------
Wayland silt loam----------------------------------------------
Weikert channery silt loam, 6 to 12 percent slopes------------
Weikert channery silt loam, 12 to 18 percent slopes------------

Weikert channery silt loam, 18 to 25 percent slopes, 
moderately eroded--------------------------------------------

Weikert channery silt loam, 25 to 50 percent slopes, 
moderately eroded--------------------------------------------

Weinbach silt loam, 0 to 2 percent slopes---------------------
Weinbach silt lorun, 2 to 6 percent slopes---------------------
Weinbach-Urban land complex-----------------------------------
Wellston silt loam, 2 to 6 percent slopes---------------------
Wellston silt loam, 6 to 12 percent slopes--------------------
Wheeling loam" 0 to 2 percent slopes--------------------------
Wheeling loam, 2 to 6 percent slopes-~------------------------
Wheeling loam, 6 to 12 percent slopes, moderately eroded------
Wheeling silt loam, O to 2 percent slopes---------------------
Wheeling silt loam, 2 to 6 percent slopes----------------~----
Wheeling silt loam, 6 to 12 percent slopes--------------------
Wheeling silt loam, 6 to 12 percent slopes, moderately eroded-
Wheeling soils, 12 to 18 percent slopes~ moderately eroded-----
Willette muck--.-----------------------------------------------
Wooster silt loam, 2 to 6 percent slopes----------------------
Wooster silt loam, 6 to 12 percent slopes----------------------

128 
128 
)28 
129 
129 
129 
130 
130 
131 
131 
131 
131 
131 
131 
132 
132 
132 
132 
133 
133 
134 
134 
135 
135 
135 
135 

136 
136 
137 
)37 
138 

138 

138 

139 
139 
139 
139 
140 
140 
140 
141 
141 
141 
141 
141 
141 
142 
142 
142 

Capability unit 

Symbol 

!Ie-7 
Ille- 7 
IIIe-7 
IVe-2 
IIIw-4 
IIIw-4 

Ilw-3 
IIIw-3 
VIs-2 
Vls-2 
Vlls-2 
VIIs-2 
Vlls-2 
Vlls-2 
VIs-2 
Vls-2 
Vlls-2 
Ille-2 
IVe-2 
lVw-1 

I!Iw-2 
I!Iw-2 
1! Ie-2 
II Ie-2 

!IIw-2 
I!Iw-3 
I!Iw-3 
VIs-1 
VIs-1 

VIIs-1 

Vlls-1 

I!w-2 
IIw-2 

Ile-1 
IIIe-1 
I-1 
Ile-1 
Ille-5 
I-1 
Ile-1 
IIIe-5 
Il!e-5 
IVe-1 
Illw-5 
IIe-1 
II Ie-1 

Page 

11 
14 
14 
16 
15 
15 

12 
15 
18 
18 
19 
19 
19 
19 
18 
18 
19 
13 
16 
17 

14 
14 
13 
13 

14 
15 
15 
18 
18 

19 

19 

11 
11 

9 
13 
9 
9 

14 
9 
9 

14 
14 
16 
15 

9 
13 

Woodland 
suitability 

group 

Symbol 

lol 
lol 
lol 
lol 
lwl 
lwl 
lwl 
2w2 
2wl 

3w2 
3w2 
lwl 

lwl 
lwl 
lwl 
lwl 

lwl 
2wl 
2wl 
4dl 
4dl 1/; 
sacy 

4dl 1/; 
saC2/ 

4d2 1/; 
Sdl-2/ 

2w2 -
2w2 
2w2 
2ol 
2ol 
2ol 
2ol 
2ol 
2ol 
2ol 
2ol 
2ol 
2ol 

lol 
lol 
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GUIDE TO MAPPING UNITS--Continued 

Described 
Map on 

symbol Mapping unit page 

WuC2 Wooster silt loam, 6 to 12 percent slopes, moderately 
eroded---------------------------------------------- 143 

WuDZ Wooster silt loam~ 12 to 18 percent slopes; moderately 
eroded----------------------------------------------- 143 

WuE2 ~'fooster silt loam, 18 to 25 percent slopes, moderately 
eroded----------------------------------------------- 143 

WuF2 Wooster silt loam, 25 to .50 percent slopes, moderately 
eroded----------------------------------------------- 143 

WvD Wooster-Urban land complex, steep------------------~--- 143 

1/ 2/ 

Capability unit 

Symbol Page 

II!e-1 13 

!Ve-1 16 

Vle-1 18 

Vle-1 18 
----------

Woodland 
.suitability 

group 

Symbol 

Lol 

lol 

lrl 

lrl 
lol 

-On north- and east-facing slopes. -On south- and west-facing slopes~ 
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This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC@ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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